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FOREWORD 


The  1972  Federal  Water  Pollution  Control  Acts  Amendments  (Public  Law 
92-500)  set  very  stringent  national  water  quality  goals.  Foremost  of 
these  is  that  by  1983,  wherever  attainable,  a  water  quality  is  achieved 
which  is  safe  for  swimming  and  which  will  protect  fish  and  wildlife. 
Congress  recognized  that  to  achieve  these  ambitious  goals,  broader 
and  more  preventive  steps  must  be  taken  in  the  field  of  water  pollution 
control,  and  a  systematic  approach  of  documenting  progress  toward  these 
goals  must  be  established.   Different  sections  of  the  Act,  therefore, 
required  specific  water  pollution  control  programs,  as  well  as  various 
types  of  water  quality  reporting  on  these  activities. 

Section  305(b)  of  the  Federal  Act  requires  each  state  to  prepare  a 
State  Water  Quality  Inventory  Report.  '  The  Clean  Water  Act  Amendments 
of  1977  (PL95-217)  revised  this  requirement  from  an  annual  to  a  bien- 
nial publication.   This  report,  which  has  become  known  as  the  "305(b) 
Report,"  consolidates  the  various  water  quality  reporting  activities. 
It  produces  a  single  assessment  of  the  state's  water  quality  based  on 
the  best  available  information.   This  assessment  can  be  used  by  citizen 
groups  as  well  as  local,  state,  and  federal  governmental  agencies  to 
evaluate  the  effectiveness  of  water  pollution  control  programs.   It 
also  provides  a  consistent  view  of  changing  water  quality  throughout 
the  state.   For  Massachusetts,  in  particular,  the  305(b)  report  con- 
solidates the  water  quality  reporting  activities  of  the  state's  Section 
303  water  quality  management  planning,  Section  208  areawide  wastewater 
management  studies,  and  Section  314,  clean  lakes  inventory. 

For  the  1979  305(b)  report,  the  information  on  current  water  quality 
conditions  and  recent  trends,  and  the  clean  lakes  inventory  was  com- 
piled, presented  and  summarized  by  the  Division  of  Water  Pollution 
Control.   The  DEQE  co-authors  have  contributed  the  sections  of  this 
report  dealing  with  non-point  source  problems  on  a  basin-wide  level, 
and  special  water  quality  problems. 
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EXECUTIVE  SUMMARY 


The  Commonwealth  of  Massachusetts  is  deeply  committed  to  attaining, 
wherever  possible,  the  1983  water  quality  goals  set  forth  by  Public  Law 
92-500.   Existing  conditions,  water  quality  trends,  and  projected  water 
quality  conditions  indicate  that  not  all  of  the  rivers,  lakes,  and  coastal 
segments  of  the  Commonwealth  will  meet  1983  water  quality  goals.   Principal 
causes  of  current  and  projected  1983  conditions  are  non-point  sources  of 
pollution,  industrial  discharges,  combined  sewer  overflows,  and  municipal 
wastewater  treatment  discharges.   These  sources  also  contribute  to  the 
special  water  quality  problems  of  inland  and  coastal  wetlands  and  ground- 
water and  surface  water  drinking  supplies. 

Data  presented  in  this  report  indicate  that  roughly  45  percent  of  the 
1715.1  river  miles  assessed  in  Massachusetts  now  meet  federal  Class  B  (fishable/ 
swimmable)  standards  or  better.   Forty-three  percent  (43%)  of  the  total 
assessed  river  miles  meet  state  Water  Quality  Standards.   It  is  expected 
that  by  1983  nearly  sixty  percent  (60%)  of  the  total  river  miles  in  Massa- 
chusetts will  meet  Class  B  standards,  or  better.   However,  fifty-seven 
percent  (57%)  of  the  total  assessed  river  miles  currently  do  not  now  meet 
Massachusetts  Water  Quality  Standards.   The  causes  of  Water  Quality  Stan- 
dard's violations  for  these  river  segments  are  varied,  but  most  violations 
are  due  to  non-point  sources  of  pollution  and  municipal  wastewater  dis- 
charges.  Of  the  980  river  miles  not  meeting  state  Water  Quality  Standards, 
380  miles,  or  thirty-nine  percent  (39%),  are  directly  attributable  to 
discharges  from  wastewater  treatment  facilities  (WWTF) .   Significant  viola- 
tions of  standards  due  to  WWTF  discharges  occur  in  reaches  of  the  Assabet 
River,  Blackstone  River,  Chicopee  River,  French  and  Quinebaug  rivers, 
Hoosic  River,  Millers  River,  Taunton  River,  and  Ten  Mile  River;  less  ex- 
tensive violations  occur  in  the  Charles  River,  Connecticut  River,  Housa- 
tonic  River,  and  Nashua  River.   The  remaining  600  river  miles  receive 
pollution  from  industrial  discharges,  wastewater  treatment  facilities' 
discharges,  combined  sewers,  and  a  variety  of  non-point  sources  of  pollu- 
tion such  as  agricultural  and  silvicultural  runoff,  urban  runoff,  on-site 
wastewater  disposal  systems,  and  solid  and  liquid  waste  disposal  sites. 

Special  water  quality  problems  are  associated  with  organic  and  inorganic 
contaminants  in  both  river  and  marine  sediments.   Sources  of  these  contami- 
nants include  industrial  waste  discharges,  solid  waste  disposal  sites, 
urban  runoff  and  agricultural  runoff.   For  example,  heavy  metals  are  present 
in  the  sediments  of  the  Blackstone  River.   Polychlorinated  biphenyls  (PCBs) 
contaminate  sediments  of  the  Housatonic  River  and  marine  sediments  in  New 
Bedford  Harbor  and  adjoining  areas  of  Buzzards  Bay.   It  is  anticipated  that 
future  river  and  marine  sediments  surveys  will  document  other  areas  of  con- 
tamination.  The  full  nature  and  the  extent  to  which  contaminated  sediments 
degrade  benthic  environments  and  overlying  water  of  the  Commonwealth's 
surface  waters  are  not  well  known. 

Water  quality  of  coastal  wetlands  has  improved  over  the  past  two  years. 
Their  improvement  is  due  mostly  to  the  increased  water  quality  of  rivers 
and  streams  which  flow  into  and  through  coastal  wetlands.   On  the  other 
hand,  the  quality  and  quantity  of  inland  wetlands,  other  than  surface 
waters,  have  significantly  decreased. 
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Groundwater  is  the  major  source  of  drinking  water  for  the  Commonwealth 
outside  of  the  Massachusetts  District  Commission's  (MDC)  water  supply 
system.   It  is  one  of  Massachusetts'  most  important  resources.   The 
Commonwealth  faces  a  considerable  threat  to  its  groundwater  reserves 
from  a  variety  of  non-point  sources.   Contamination  of  the  Commonwealth's 
groundwater  reserves  can  be  characterized  as  moderately  severe.   Much 
groundwater  pollution  in  Massachusetts  appears  attributable  to  road 
salting  and  salt  storage,  waste  impoundments,  underground  storage  of 
fuels,  landfills,  illegal  hazardous  waste  storage  or  dump  sites,  and 
other  non-point  sources  of  pollution.   There  are  indications  that 
other  problems  of  groundwater  contamination  in  Massachusetts  are  rapidly 
increasing  in  magnitude.   Pollution  already  in  the  groundwater  may  not 
appear  for  years  or  decades  in  groundwater  supplies.   To  meet  the  chal- 
lenge of  managing  and  protecting  the  Commonwealth's  groundwater  supplies, 
the  Department  of  Environmental  Quality  Engineering  is  developing  a  state- 
wide groundwater  protection  program. 

In  the  years  to  come,  as  point  sources  are  cleaned  up  or  removed,  the 
Commonwealth  of  Massachusetts  will  be  confronted  with  the  difficult  task 
of  significantly  reducing  pollution  from  non-point  sources  which  affect 
the  water  quality  of  the  Commonwealth's  recreational  lakes  and  ponds, 
drinking  water  reservoirs,  groundwater  supplies,  rivers  and  streams, 
and  coastal  aquatic  environments.    An  integrated  program,  marshalling 
208  and  106  funding  sources,  is  necessary  to  meet  the  challenge  of  signi- 
ficantly reducing  the  extensive  non-point  source  pollution  problems  in 
the  Commonwealth.   The  "Five-Year  Needs  Assessment"  for  Massachusetts 
water  quality  efforts  indicates  that  $413,000  will  be  needed  to  complete 
the  assessment  of  non-point  source  problems.   An  additional  $1,374,000 
will  then  be  required  to  fully  develop  and  implement  adequate  management 
programs. 

The  challenge  of  cleaning  the  waters  of  the  Commonwealth  is  no  small  task. 
The  Department  of  Environmental  Quality  Engineering  and  its  various 
Divisions  are  firmly  committed  to  meeting  this  challenge. 
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SECTION  A 
THE  GENERAL  MONITORING  PROGRAM 


THE  GENERAL  MONITORING  PROGRAM  FOR  MASSACHUSETTS 


It  is  the  responsibility  of  the  Massachusetts  Division  of  Water  Pollution 
Control  to  manage  a  program  for  general  water  quality  monitoring.   The 
scope  of  the  program  is  wide  in  order  to  provide  for  periodic  sampling  of 
the  various  coastal  waters,  rivers,  streams,  lakes  and  ponds  of  the 
Commonwealth  as  required  by  the  Massachusetts  Clean  Waters  Act,  1966. 
Since  the  passage  of  the  Clean  Waters  Act,  the  Division  has  conducted 
intensive  water  quality  surveys  yearly;  established  several  permanent 
water  quality  monitoring  stations  in  conjunction  with  U.S.  Geological 
Survey;  initiated  a  lakes  program;  sampled  wastewater  discharges  and 
tested  treatment  facilities  to  evaluate  their  efficiency.   The  data  from 
these  programs  provide  the  necessary  documentation  for  the  enforcement 
and  permits  sections,  operations  and  maintenance  programs,  and  planning 
operations  to  perform  their  work. 

The  specific  goals  of  the  monitoring  program  were  defined  by  E.P.A.  in  co- 
ordination with  Water  Pollution  Control.   They  are  meant  to  comply  with 
the  197  7  amendments  to  the  Federal  Clean  Water  Act  (PL92-500) .   Intensive 
water  quality  surveys,  biological  monitoring,  lakes  monitoring,  compliance 
monitoring  and  groundwater  monitoring  will  be  described  in  the  following 
paragraphs. 

Intensive  Water  Quality  Surveys  - 

The  State's  major  river  basins,  major  estuaries  and  harbors  have  been 
surveyed  by  the  Division  approximately  every  five  years.   Intensive  water 
quality  surveys  are  now  scheduled  to  address  particular  needs  and  problems 
as  they  arise.  "As  part  of  the  intensive  surveys, at  least  one  station  in 
each  segment  is  sampled  every  four  hours  for  two  24-hour  periods  during 
each  of  two  weeks  over  the  summer.   The  samples  are  analyzed  for  dissolved 
oxygen,  temperature,  biochemical  oxygen  demand,  pH,  total  alkalinity, 
suspended  solids,  ammonia-nitrogen,  nitrate  nitrogen,  total  phosphorus, 
chlorophyll  a.,  and  total  and  fecal  coliform  bacteria.   Microscopic  analyses 
for  biological  organisms  are  also  carried  out.   Additional  tests  are  per- 
formed when  appropriate.   Constituents  tested  for  may  include:   oil  and 
grease,  heavy  metals,  and  pesticides. 

Biological  Monitoring  -  In  1973,  the  Division  initiated  an  extensive  pro- 
gram of  benthic  macroinvertebrate  sampling  with  the  objectives  of: 
1)  determining  the  suitability  of  aquatic  environments  for  supporting 
healthy  and  diverse  indigenous  communities;  2)  providing  accurate  taxonomic 
baseline  data  on  benthic  organisms  for  future  comparative  water  quality 
evaluations;  3)  providing  data  useful  in  the  detection  of  the  presence  of 
hazardous  or  toxic  substances  in  the  aquatic  environment,  and  4)  estab- 
lishing reliable  and  consistent  methods  of  data  analysis  to  define  the 
water  quality  responses  of  benthic  macroinvertebrate  communities. 


Lakes  Monitoring  - 

The  Division's  Lakes  Monitoring  Program  was  formally  initiated  in  the 
summer  of  1974;  it  was  expanded  in  1979  with  the  inception  of  E.P.A's 
314  Program.   Two  different  sampling  programs  are  conducted  by  the  lakes 
section:  baseline  surveys  and  intensive  surveys. 

A  baseline  survey  consists  of  bathymetric  mapping,  qualitative  mapping 
of  the  vascular  aquatic  plants,  chemical,  bacteriological  and  biological 
sampling  of  the  open  water  areas.   Chemical  and  bacteriological  samples 
are  also  taken  of  the  natural  inlets  and  the  outlet.   The  lake  is  sampled 
once  during  the  summer  months. 

Intensive  lake  surveys  consist  of  a  minimum  of  six  surveys  conducted 
during  a  one-year  period  with  sampling  performed  in  each  season.   Physical, 
chemical  and  biological  data  are  collected  during  each  sampling  run  as  in 
the  baseline  surveys. 

Historical,  cultural  and  soils  data  are  later  gathered  to  supplement  the 
water  quality  data.   Four  intensive  surveys  were  conducted  during  1978-79; 
six  will  be  conducted  in  1979-80. 

The  results  of  these  surveys  are  necessary  to  achieve  the  objectives  of 
the  Lakes  Monitoring  Program.   Baseline  data  are  used  to  classify  the  lakes 
and  ponds  of  Massachusetts.   This  information  will  aid  in  developing  a  com- 
prehensive lake  restoration-preservation  program  and  aid  in  evaluating  the 
impact  of  shoreline  development  on  these  lakes  and  ponds.   With  the  comple- 
tion of  the  1979  survey  work  a  total  of  275  lakes  and  ponds  had  been  classi- 
fied. 

Compliance  Monitoring  -  The  National  Pollutant  Discharge  Elimination  System 
(NPDES)  was  established  as  part  of  PL92-500.   It  requires  all  dischargers 
of  pollutants  to  a  waterbody  to  obtain  a  permit  to  discharge.   A  pollution 
abatement  schedule  may  be  established  to  fulfill  the  goals  of  NPDES.   Moni- 
toring of  these  wastewater  discharges  is  required  to  assure  compliance  with 
the  terms  of  the  discharge  permits  and  is  performed  by  the  Division.   This 
monitoring  is  coordinated  when  possible  with  the  sampling  of  treatment 
facilities  for  operation  and  maintenance  purposes  and  with  the  water  quality 
sampling  to  provide  data  for  the  mathematical  models.   All  major  and  10-20 
percent  of  the  minor  municipal  and  industrial  discharges  are  sampled  each 
year.   Discharge  samples  range  from  24-hour  composites  on  major  municipal 
facilities  to  grab  samples  on  some  minor  industrial  discharges.   The  para- 
meters for  analysis  on  each  sample  will  depend  upon  the  nature  of  the  dis- 
charge and  the  terms  of  the  discharge  permit. 

Other  Monitoring  Programs  - 

The  Division  of  Water  Pollution  Control  has  been  working  in  cooperation  with 
the  United  States  Geological  Survey  Water  Resources  Division  on  a  ground- 
water monitoring  program  for  the  state.   The  objective  of  a  project  on  Cape 


Cod  was  to  gather  baseline  data  for  groundwater  quality  and  quantity.   This 
project  ran  from  July  1974  to  June  1979.   A  second  project  is  ongoing.   The 
well  level  of  85  wells  statewide  are  being  monitored  throughout  the  year  to 
determine  real  fluctuations  in  the  groundwater  table  with  the  changes  in 
season  and  use.   Groundwater  studies  were  included  in  the  July  24-27,  1978 
water  quality  survey  of  Nantucket.   Twenty-six  stations  were  sampled  in  an 
attempt  to  evaluate  the  effect  that  heavy  use  of  septic  tanks  on  the  island 
had  on  the  quality  of  the  groundwater. 

The  Division  of  Water  Pollution  Control  also  conducts  two  other  monitoring 
programs  in  cooperation  with  the  USGS  Water  Resources  Division.  These  are 
the  Water  Quality  Monitoring  Network  (WQMN)  and  the  National  Water  Quality 
Surveillance  System  (NWQSS) . 

The  Water  Quality  Monitoring  Network  consists  of  six  sampling  stations.   At 
these  six  stations  are  automatic  telemetric  samplers  which  provide  contin- 
uous records  of  dissolved  oxygen,  temperature,  pH,  and  specific  conductance, 
These  samplers  are  useful  in  monitoring  water  quality  trends  of  interest  to 
the  E.P.A.   They  are  typically  placed  on  interstate  rivers  to  monitor  the 
quality  of  water  entering  or  leaving  a  state  or  below  treatment  plants  to 
monitor  their  effect  on  water  quality. 

National  Water  Quality  Surveillance  System  - 

Samples  from  the  stations  are  taken  monthly  and  analyzed  for  dissolved 
oxygen,  temperature,  chemical  oxygen  demand,  pH,  chlorophyll  a.,  suspended 
solids,  total  solids,  oil  and  grease,  nitrogen  series  (total  Kjeldahl, 
ammonia,  nitrate  and  nitrite),  total  phosphorus,  total  and  fecal  coliform 
bacteria,  specific  conductance  and  turbidity.   Additional  tests  are  per- 
formed on  water  and  sediment  samples  on  a  quarterly  basis. 


SECTION  B 
SUMMARY  OF  STREAM  WATER  POLLUTION  PROBLEMS  AND  SOURCES 

BY  RIVER  BASIN 


Key  to  Table  1 


Stream  Water  Quality  Inventory  Summary 


Water  Quality  Problems 

1  Harmful  substances  (heavy  metals,  pesticides,  etc.) 

2  Physical  modification  (suspended  solids,  temperature,  etc.) 

3  Eutrophication  potential 

4  Salinity,  acidity,  alkalinity 

5  Oxygen  depletion 

6  Health  hazards  (coliform  bacteria) 

Source  of  Water  Quality  Problems 

M  Municipal 

I  Industrial 

CS  Combined  sewer  overflow 

NPS  Non-point  source 


CO 

^  e 

<D    0) 

4-1    !-) 

CO   ,0 

S     O 

M 

<H    Pm 

o 

>s 

(U    4J 

CJ    -H 

U    rH 

3    CO 

O    3 

CO   Oi 

co 

>»  e 

u 

4-1     0) 

CU 

■H    rH 

4-1 

H      .O. 

cd 

CO    O 

2 

3    U 

O*    PM 

CO 

PL. 

CO 

CJ 

CO 

PL, 
Z 

CO 

CJ 

co 

PL. 

Z 

CO 

CJ 

CO 

Pm 

2 

CO 

Pm 

z 

M 

CO 
CJ 

CO 
Pm 
Z 

CO 
CJ 

CO 
CJ 

H 

H 

H 

H 

H 

1— 1 

H 

H 

s 

s 

a 

S 

S 

S 

S 

s 

so 

sO 

a 

•t 

m 

SO 

sO 

m 

sO 

a 

A 

r* 

A 

A 

m 

so 

LH 

sO 

lO 

cn 

on 

so 

CN 

m 

m 

LO 

<f 

CN 

CN 

CN 

CO 


sO 

LO 
CO 
CN 


4J  -H  CO 

o   oo  h  *a 

2    C    (U  fl  ^ 

•H     4-1  3  CO 

CO    4-1    CO  O*  T3 

U    U    4J  c 

rH     0)    CO  l-i  CO 

•H    JEJ  0)  4J 

2  +J  co 
CO 


<r 

m 

o 

/"■ V 

O 

rH 

CN 

en 

cn 

• 

• 

• 

CO 

• 

• 

• 

• 

m 

rH 

UO 

CN 

CN 

CN 

00 

CN 

o 

CO 

<r 

CN 

v— ' 

00 

SO 

rH 

rH 

o 

<r 

4-1 

&                  -H  CO 

O     00          rH  X) 

Z    3    <D    cO  >-i 

•H    4J     3  CO 

CO     4-1      CO    C  ~0 

0)     0)    4J  3 

rH      CU     CO       >M  CO 

•h  a      oj  4J 

S                     4->  CO 

cO 

3 


oo 

o 


OS 

^3- 


sO 


in 

CO 


SO 

co 


as 


so     as 


en 

sO 


sO 
sO 


LO 


as 

CN 


w 

rJ 

pa 
< 


o  >•, 

h  pa  xi 

co  tj  co  u 

cu    cu  co  0)  cn 


rH 
•H 

s 


CO     4-1    00 

a  rH  4-i  as 

mum 


a 

x    CU 

W       rO 


pa 

Sm 

o 


Os 

as 


as 


m 

C*\ 

as 

00 

in 

r^ 

<f 

r~- 

• 

r^ 

LO 

<r 

as 

CN 

SO 

oo 

r-> 

sO 

as 

v_^ 

rH 

f-» 

sO 

r^ 

rH 

cn 

s 
s 

H 
co 


o 

z 


SM 
o 


oo  pa  a>  a) 

3  rH  rH      CO      U 

•H     CO  XJ  -O    T3     a) 

CO     4-1      CO  CO  CO     U 

m   m   cfl  x 


e  co 

tH     <U   rH     CO     £    T3 
■H    S    CJ    -H 

S  PM 


4J 
4J 

CU 

h    c  pa 

£    CO 

CO     4-1 
CO 


en 

Os 


Os 


LO 

s-^ 

<T 

sO 

Os 

<r 

U~l 

• 

so 

SO 

rH 

<t 

• 

Os 

en 

sO 

r- 

Os 

Os 

^ 

Os 

<r 

sO 

so 

rH 

CN 

T3 

OJ 

rH 

CO 

CO 

CO 

CU 

CO 

4J 

rH 

0) 

O 

•H 

CO 

H 

s 

CO 

cu 

U     00 

O     co 

3 

3   -H 

•H     CO 
CO     1m 

cO   Q 

pa 

H 

Sm     CO 

0)      4-1 

>     CO 

•H      CO 

Oi    o 
CJ 


Jm 

o 
•n 
CO    co 


T3  U 

3  co 

CO  4-1 

3 

6  X 

CU  -H 

4-1  U 

CO  H 
3 

•H 
CO 
2 


CN 

CN 

cn 

OS  v£) 


co 

m 


sO 

d 

Os 


m 


co 

rH 
00 


CN 


Cjs 


co 


as 
so 


3 

CO 

-Q 

CU 

u 

3 

o 

>, 

•H 

rQ 

CO 

4J 

3 

0) 

u 

pa 

3 

3 

C 

3 

CO 

* 

CJ 

-a 

O 

O 

3a 

CO 

■x: 

0) 

•H 

rH 

4-1 

t3 

4J 

13 

o 

CO 

CU 

4J 

<D 

00 

CO 

3 

U 

cj 

CU 

a 

a 

•H 

3 

r^ 

4<3 

o 

CO 

iH 

o 

cu 

M-l 

•H 

a 

CJ 

4J 

N 

cu 

u 

o 

3 

Sm 

s 

3 

CO 

CO 

N 

o- 

CO 

•H 

3 

CU 

u 

CU 

rH 

o 

3 

co 

-C 

J= 

0 

01 

CO 

U 

pa 

pa 

pa 

CJ 

CJ 

CJ 

CJ 

o 

fc 

fe 

CO 
CU 

rH 

■H 

e 


o 

3 


co 

4J 

3 

cu 

E 
oo 
cu 
co 


en 

u 

E 

0) 

<u 

■u 

i-i 

3 

J3 

:s 

O 

5-4 

>4-l 

e* 

o 

►) 

cu 

4-1 

a 

■H 

>-> 

H 

3 

CO 

O 

3 

CO 

oi 

CO 

CO 

CO 

&4 

P-. 

P-i 

25 

25 

co 

25 

CO 

co 

CO 

CO 

*v 

A 

Ph 

«k 

Ph 

eu 

Cw 

PH 

CO 

CO 

CO 

z 

CO 

25 

s 

25 

25 

u 

CJ 

CJ 

A 

CO 

cj 

r 

#" 

A 

* 

A 

r» 

•t 

CO 

Pu 

* 

CO 

s 

(-1 

CO 

i— i 

M 

H 

M 

u 

25 

M 

cj 

A 

A 

Oh 
2 

M 

ft 

A 

*v 

#» 

* 

VI 

* 

H 

s 

s 

S 

S 

s 

S 

S 

S 

S 

OT 

^  e 

u 

4-1       <D 

<D 

•H   iH 

4-1 

rH    .Q 

CO 

CO    O 

13 

3    M 

O"  Ph 

nO 


nO 


nO 


nO       nO 


m 

VO 

in 

NO 

LTl 

LO 

nO 

M 

A 

n 

A 

A 

A 

'  A 

5      cn 

nO 

no 

m 

CH 

LO 

vO 

in 

CO 

in 

H        rH 

m 

CN 

m 

CN 

cn  . 

m 

CN 

CN 

cn 

4-1 

4J                      H  W 

O     GO          tH  TJ 

25     3     3     3  5-i 

■H    4-1     3  CO 
BUB    O"0 

cu    a)    4_i  3 

•H    S             3  u 

S               •"  co 
CO 
IS 


nO 

<r 

o 

<r 

oo 

<r 

oo 

ON 

• 

• 

/—N 

• 

• 

• 

^-s 

• 

/-V 

• 

CNl 

no 

CN 

H 

ON 

m 

0> 

[^ 

ON 

r^ 

H 

<r 

oo 

CN 

N— • 

r» 

H 

CT> 

s-' 

H 

w 

NO 

c 

i= 

I— i 
H 

O 
CJ 


M 
►J 
pq 

H 


5 

■H 

en 

o 

00 

H 

-a 

25 

3 

CU 

CO 

U 

•H 

4J 

3 

CO 

en 

4J 

CO 

O*  xi 

cu 

cu 

4-1 

3 

iH 

cu 

CO 

J-i 

CO 

•H 

2 

0) 

4J 

s 

o 

4-1 

CO 

CO 

4-1 

PQ 

-o 

en 

-a 

cn 

M 

<D 

QJ 

en 

cu 

CO 

iH 

4-1 

co 

4-1 

CO 

•H 

CJ 

H 

4-1 

CT* 

s 

0) 

a 

X 

cj 

cu 

CU 

pq 

H 

w 

o 

u 
o 

5 

o    co  pq    cu  cu 

Z    3         h  H  cn    5h 

•h    en  ,o  jzt  -3    <D 

en    4-i    en    co  co  u   u 

1)     CU    co   JZ  E  CO    4-i 

iH    a)  iH    en  E  "3    cu 

•H    2    CJ    H  H  C    CO 

2                 Ct,  5  CO 

w  cn  4-i 

co 


ON 

•~> 

ON 

NO 

<r 

CN 

no 

• 

NO 

• 

• 

00 

/--S 

• 

/■"N 

• 

• 

00 

CN 

m 

co 

• 

oo 

\£J 

CN 

vO 

<r 

<r 

w 

cn 

cn 

00 

w 

H 

s-/ 

CN 

o> 


in 


00        nO 


oo 


oo 

• 

NO 

• 

• 

* 

o 

CN 

c^\ 

00 

<r 

r^ 

N— ' 

in 

cn 

NO 


CN 


in     no 


co 


co 
in 


CN 


oo 

• 

NO 

• 

. 

oo 

/—^ 

. 

s-^ 

. 

• 

r^ 

CN 

ON 

00 

• 

n 

r^ 

<t 

NO 

<r 

vO 

N-^ 

cn 

cn 

oo 

**s 

CN 

*w^ 

CN 

-3 

CU 

rH 

en 

en 

CO 

CU 

en 

4-1 

H 

cu 

o 

•H 

en 

H 

2 

en 
< 

5-i 
CU     O 


u 

co 

t~j 

o 

CO 

cO 

en 

3 

T. 

CJ 

M 

•H 

■H 

H 

CO 

T3 

M 

en 

i-i 

3 

cd 

CO 

Q 

CO 

4-1 

3 

H 

E 

-O 

J-i 

CO 

CU 

•H 

CU 

4J 

4-1 

V4 

> 

en 

en 

H 

H 

co 

3 

as 

O 

•H 

CJ 

CO 

2 

NO 
CN 


en 
o 

o 


CN 


ON 


a 


a      j-i 


co 
en 

3 
O 


cn 

CN 

ON- 

/•^ 

• 

<r 

• 

. 

r^ 

n 

• 

GO 

o 

CN 

, — i 

<r 

o 

r-- 

N— ' 

rH 

in 

r— I 

J-I 
cu 

Hi 
5-i 
CO 

PU 

■-3 

a 

•H 
en 


en 

T3 

3 
cO 
H 
en 


cu 

.c. 


Hi 
CJ 

CO 

E 

•H 
5-i 
5j 
0) 

2 


en 
5-i 

cu 


3 
3 
JS 

en 

3 


■<r 


CN 


NO 

cn 


3 

4J 

en 

3 
O 
CJ 


5-i 
O 


5-1 

O 


ON 


CO 
00 


•K 


3 

3 

0) 

4-1 

E 

en 

CO 

3 

01 

O 

cn 

CJ 

o 

H 

JZ 

CJ 

3 

4-1 

en 

4-J 

3 

< 

o 

O 

a 

H 

CO 

CO 

4i 

-a 

3 

cn 
en 
3 
en 
en 
3 


8 


en 

u 

6 

cu 

<D 

u 

rH 

3 

X> 

3: 

O 

S-4 

<4-l 

P-l 

o 

> 

CU 

4-1 

a 

■H 

u 

rH 

3 

cd 

O 

3 

C/j 

o- 

CO 

>,  £ 

M 

4-1      0) 

CU 

■H  H 

■u 

rH    XI 

CO 

CO    O 

2 

3     U 

O*   PL| 

Q 
W 
3> 
Z 

H 

H 
Z 

o 
o 


rH 

w 

PQ 
< 


4-1 

•H    en 

o 

00 

rH    T3 

z 

3 

CU 

co    S-i 

•H 

4-1 

3    co 

en 

4-1 

CO 

C  T3 

cu 

CU 

4-1 

3 

rH 

CU 

CO 

S-i    CO 

•H 

2 

CU     4.) 

2 

4-i  en 
cO 

4-1 

5 

•H    en 

o 

00 

rH    T3 

z 

3 

cu 

CO       S-I 

•H 

4-1 

3    co 

en 

4-> 

CO 

C  T3 

cu 

cu 

4J 

3 

rH 

cu 

CO 

S-i     CO 

•H 

2 

CU     4J 

2 

o 

4->  co 
co 

>> 

4-1 

« 

X 

en 

T3 

en 

s-i 

cu 

CU 

en 

cu  en 

rH 

4-1 

cd 

4-J    CO 

•H 

a 

rH 

4-1    O 

2 

cu 

a 

■CJ 

cu 

CU    rH 

w 

J2 

i-l 
o 

5 

•^ 

/ — ^ 

o 

o 

00  pp 

CU 

cu 

z 

3 

rH 

rH 

en    s-i 

•H 

en 

JO 

-O 

T3     CU 

en 

4-1 

en 

CO 

CO 

5-1     4J 

cu 

cu 

co 

r-| 

E 

CO      4-1 

rH 

cu 

rH 

en 

g 

T3     CU 

•H 

2 

U 

•H 

•H 

3    03 

2 

Fk 

5 

CO 

v_^ 

CO 

4-1 

co 


-3 

cu 

r-i 

en 

en 

CO 

cu 

en 

4-1 

rH 

0) 

o 

•H 

en 

H 

2 

en 
< 

(-1 

o 


u 

cu   o 

00  -r-i 

CO    cO 
3  2 


3    -H 

•h   to  -a   f-i 

01    n  c    15 

CO    Q  cO    4-i 

C3  3 
■Hgx 

CO  CU    -H 

4-J  4_)       5-1 

en  co   H 

co  G 

O  -H 

CJ  CO 
2 


S-i 
CU 
> 


CO 

Ph 

Z 

CO 

M 

CO 

Ph. 

co 

P-. 

z 

CJ 

z 

* 

A 

A 

CO 

1— 1 

H 

CJ 

<r 

vO 

*v 

M 

m 

IT) 

m 

n 

CN    ^O 

ro 

vD 

«i         r> 

A 

e 

rH    lo 

CN 

CN 

CN 


o 

. 

• 

rH 

^S 

CO 

CO 

en 

oo 

r^ 

rH 

CN 

m 

CJN 

LO 

CM 


C^ 


CN 


• 

O 

• 

en 

• 

CO 

<t 

o 

oo 

CN 


CN 


• 

i— ( 

• 

U~l 

en 

• 

rH 

rH 

r^ 

en 

CN 

r* 

H 

CM 

rH 

rH 

3 
O 

4J 

3 
3 
CO 
H 


CU 


0) 


2 

u-i 

4-1 

3 

CO 

cu 

0) 

E-t 

2 

oo 

• 

en 

rH 

SvS 

o 

o 

rH 

vO 

5^S 
CO 

I 


• 

o 

• 

<r 

B^ 

en 

• 

00 

en 

CO 

^r 

o 

CO 

r». 

<r 

CN  6s? 

p>.  O 


5s? 

en 

+ 


LO 

O 

• 

rH 

• 

oo 

d 

CN 

S-S 

rH 

• 

rH 

O 

o 

o> 

m 

rH 

rH 

MD 

rH  r>S 


CN 


co 
m 


5-9 
rH 

rH 
+ 


cr> 

• 

CO 
vO 


CO 

cu 


e^ 

rH 

r-. 

CO 

■X 

CT> 

4J 

-D 

rH 

o 

"J 

E-h 

CO 

rH 

en 

CO 

4-4 

cu 

4-1 

o 

CO 

O 

en 

H 

r>S 

< 

CO 

cu 

rH 

•H 

2 

CO 

H 

r- 

CO 

"■* 

0^ 

4J 

-3 

rH 

o 

OJ 

E-i 

CO 

i — i 

en 

CO 

14-1 

cu 

4-1 

O 

CO 

o 

en 

E-i 

?-? 

< 

I — 
o> 


o 

4-i 

00 


cu 

CO 

3 

2 

CJ 
r>S 


cu 

S-i 

o 

cu 

4-1 

XI 

CU     S-i 

S-i    cu 

rH 

01     4J 

rH 

X3    CO 

•H 

E-i    CU 

2 

S-4 

00 

3 

• 

O 

>>    CO 

•H 

4-1    -H 

4J 

•H 

CO 

rH    en 

S 

CO   T3 

c 

3    S-i 

o 

cr  co 

M-l 

TD 

3 

-3     3 

•H 

00   CO 

•H     4-1 

en 

,a    en 

•H 

-3 

m-i  pq 

H 

O 

CO 

cu    co 

• 

-Q     CO 

en 

H 

en 

O    U 

a) 

4J 

S-i 

00 

00 

>>   3 

o 

rH    -H 

S-i 

cu  -a 

a  ^   cu 

•H    cu 

3 

rH   a 

•H 

X 

cu   cu 

>> 

S-i 

H 

CO     S-i 

4-1 

o 

3 

CO 

0) 

£    00 

M 

CO    3 

S-i 

CU    -H 

3 

S-I     4-1 

CJ 

4-1     CU 

en    cu 

CO 

£ 

•H 

T3 

a)  /-^ 

n 

CO    T3 

•3 

co   cu 

CU 

CU      CO 

CO 

CO     CO 

CO 

en    cu 

cu 

CO     CO 

CO 

3    co 

en 

3    co 

co 

3 

3 

4-1     3 

3 

CO 

O    TJ 

-a 

E     3 

3 

cfl 

CO 

4J 

CO  "3 

T3 

-3    CU 

CU 

4-1     CO 

en 

CO 

en 

cu   cu 

cu 

4J      CO 

en 

o    en 

CO 

Z    co 

CO 

w 

M 

•     CO 

CO 

co    cu 

CU 

4J    rH 

rH 

S-i    -H 

■H 

O    E 

s 

a* 

cu    E 

£ 

S-i    CO 

CO 

1) 

CU 

/~N       S-I 

M 

X     4-J 

4J 

w    CO 

CO 

LO 

O     rH 

rH 

ro    3 

cO 

4-1 

4J 

cu    o 

o 

S-I     4-1 

4J 

3 

4J    4-1 

4-1 

3    O 

0 

4-1 

cu 

3 

S-i     00 

0 

O     3 

•H 

1.LJ.       JJ 

4J 

3 

CO 

cu   cu 

3 

rH      CJ     5-J 

•H 

X    s^   m 

£ 

3    cu  <r 

S-i 

rH       C 

cu 

•H             3 

4J 

3     CU     3 

OJ 

!>   J3    ,3 

Q 

3     4-1      4J 

NONPOINT  SOURCE  PROBLEMS 


10 


NONPOINT  SOURCE  PROBLEMS 


Non-point  sources  of  pollution  are  defined  as  those  which  do  not  dis- 
charge continuously  through  a  pipe  or  similar  conduit  to  a  receiving 
water.   Such  pollution  sources  are  not  amenable  to  the  traditional  control 
techniques  of  sewers  and  treatment  plants.   Control  measures  for  non- 
point  sources  could  include  land  use  zoning  or  more  stringent  operation 
and  maintenance  procedures.   Such  measures  are  being  studied  under 
Section  208  Areawide  Wastewater  Management  Plans.   General  information  on 
types  of  non-point  sources  of  pollution  in  Massachusetts  is  included  in 
the  following  pages.   Table  2  presents  information  on  type  and  severity 
of  non-point  pollution  by  river  basin.   For  segment-specific  indications 
of  NPS  problems,  see  appropriate  river  basin  reports  in  Section  E. 
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Key  for  Table  2 
Severity  and  Type  of  Non-Point  Pollution  Problem 


1.  High  severity 

2.  Moderate  severity 

3.  Low  severity 

4.  No  immediate  problem 

5.  Have  not  examined  situation  closely 
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AGRICULTURE 


Preliminary  town-by-town  analyses  of  water  quality  problems  due  to  agri- 
cultural practices  were  performed  in  only  a  few  of  the  plans.   Of  these, 
Central  Massachusetts  designated  area,  the  Montachusett  designated  area, 
the  Old  Colony  designated  area,  and  the  Nantucket  plans  identified  spe- 
cific problem  areas.   The  Franklin  County,  Lower  Pioneer  Valley,  and 
Merrimack  Valley  plans  evaluated  pollution  potential  in  each  town.   Only 
the  Berkshire  designated  area  and  the  Elizabeth  Islands  found  "no  problem" 
due  to  agricultural  activities.   The  remaining  plans  identified  general 
types  of  problems  that  could  be  expected,  but  did  not  perform  any  assess- 
ments (see  following  chart) . 

Merrimack  Valley,  Franklin  County,  and  the  Lower  Pioneer  Valley  plans 
included  a  list  of  Best  Management  Practices.   All  plans  certified  to 
date  were  conditionally  certified.   The  Martha's  Vineyard,  Merrimack 
Valley,  Montachusett  designated  and  SRPEDD  conditions  required  more  prob- 
lem assessment.    The  Berkshire  designated,  Cape  Cod,  and  Old  Colony  Plans 
had  satisfactory  problem  assessments,  but  needed  work  on  constitutional 
arrangements. 

EPA  funded  DEQE  $20,000  during  FY  79  to  do  a  statewide  agricultural  water 
quality  assessment  program  to  fill  in  the  gaps  left  by  these  plans.   The 
work  is  being  sub-contracted  to  the  SCS  River  Basin  Planning  Program  and 
is  scheduled  to  run  from  January  1980  to  March  1981. 
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SILVICULTURE 


Preliminary  town-by-town  analysis  of  water  quality  problems  due  to 
silvicultural  activities  were  performed  in  two  counties:   Franklin 
County  and  Lower  Pioneer  Valley.   Scattered  problems  were  identified. 
Silvicultural  activities  were  found  to  be  no  problem  in  the  Old  Colony 
designated  area,  on  Nantucket  and  the  Elizabeth  Islands.   It  was  men- 
tioned as  an  area  needing  assessment  in  several  of  the  later  non- 
designated  plans  including  Central  Massachusetts,  Merrimack  Valley,  and 
Montachusett.   The  remaining  plans  did  not  address  the  issue  (see  fol- 
lowing chart).   The  Old  Colony,  Montachusett  and  Cape  Cod  designated 
area  plans  certified  the  "no  problem"  assessment  and  the  Martha's  Vine- 
yard Plan  did  not  certify  the  silviculture  element  because  the  issue  was 
not  addressed.   Merrimack  Valley,  SRPEDD  and  Berkshire  designated  plans 
received  conditional  certification,  specifying  the  need  for  further 
assessment. 

Berkshire  County  is  the  only  physiographic  region  in  the  state  with 
steep  forested  slopes.   Both  commercial,  state,  and  private  timber  opera- 
tions are  active  there.   With  the  increasing  demand  for  wood  as  an  energy 
source,  small  woodlot  operations  in  Berkshire  County  and  the  rest  of  the 
state  are  increasing. 

Another  emerging  potential  problem  is  the  effects  of  acid  rain  on  Massa- 
chusetts forests.   An  intensive  study  of  this  issue,  compiling  the  results 
of  specific  site  studies,  identifying  monitoring  needs,  and  assessing  the 
magnitude  of  the  problem  statewide  is  needed. 
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URBAN  RUNOFF 


Urban  runoff  (stormwater  runoff  from  urbanized  areas  via  separate  storm 
sewers  or  overland  flow)  had  long  been  identified  by  the  Massachusetts 
Division  of  Water  Pollution  Control  in  the  303(e)  basin  plans  as  a  sus- 
pected source  of  pollution  in  many  areas.   The  "208"  program,  particularly 
in  the  designated  areawide  agencies,  attempted  to  further  identify  the 
urban  runoff  problem  and  develop  appropriate  control  strategies  where 
necessary. 

The  methodologies  involved  varied  greatly  from  computer  simulations 
calibrated  with  actual  wet-weather  field  data  to  "desk-top"  approaches 
using  literature  values  to  develop  pollutant  loadings  from  different  land 
uses  in  a  basin.   While  most  208  agencies  developed  such  loading  rates  in 
terms  of  pounds  of  suspended  solids  (BOD5,  etc.)  per  year,  it  was  then 
difficult,  if  not  impossible,  to  relate  these  loading  rates  to  in-stream 
water  quality  because  of  the  intermittent  nature  of  the  loadings.   The 
real  impact  of  urban  runoff  on  in-stream  water  quality  and  water  uses 
could  not  be  defined  with  enough  confidence  to  warrant  the  expenditure  of 
funds  for  the  treatment  of  stormwater.   Therefore,  all  of  the  208  programs 
recommended  that  point  sources  and  combined  sewer  overflow  problems  be 
dealt  with  first  and  that  communities  institute  Best  Management  Practices 
(BMP's)  for  stormwater  control.   These  BMP's  included  street-sweeping, 
catch-basin  cleaning,  storm  water  flushing,  elimination  of  illegal  sewage 
discharges  into  storm  drains,  etc..   Estimates  of  the  annual  costs  of 
BMP's  varied  from  $392,300  for  the  City  of  Newton  to  $51,600  for  the  Town 
of  Maynard.   Also  recommended  were  preventative  measures  to  minimize  flow 
in  those  areas  now  under  development  or  soon  to  be  developed.   These  mea- 
sures included  changes  in  zoning  and  subdivision  regulations,  the  use  of 
greenways,  etc.. 

Even  with  adoption  of  BMP's,  it  is  likely  that  water  quality  goals  will 
not  be  attained  in  many  areas  due  to  urban  runoff  problems.   The  impact  of 
urban  runoff  has  in  many  ways  been  masked  by  the  impact   of  point  sources 
or  combined  sewer  overflows.   As  these  sources  are  abated  and  additional 
wet  weather  water  quality  data  are  collected,  the  statewide  urban  runoff 
problem  will  be  better  defined. 

Of  assistance  in  this  effort  will  be  the  results  of  two  studies  underway 
by  the  Department  of  Environmental  Quality  Engineering  which  are  looking 
in  detail  at  the  urban  runoff  problem  in  two  locations,  the  Aberjona  River/ 
Upper  Mystic  Lake  and  Lake  Quinsigamond.   These  projects  are  two  of  approxi- 
mately 30  across  the  country  funded  by  EPA's  Nationwide  Urban  Runoff  Program 
(NURP) .   NURP  should  provide  needed  information  about  the  nature  of  urban 
runoff,  its  impact  on  water  quality  and  uses,  and  the  effectiveness  of  both 
BMP's  and  more  structural  controls.   In  addition,  information  is  being 
developed  in  the  statement  on  the  effectiveness  of  different  types  of  porous 
pavement  and  stormwater  control  devices,  such  as  helical  bend  regulator, 
swirl  concentrator,  and  "teacup"  solids  separator. 


NONCOAL  MINING 


According  to  the  various  Water  Quality  Management  Plans  which  now  com- 
prise the  Massachusetts  Water  Quality  Management  Plan,  noncoal  mining  does 
not  have  a  significant  impact  on  water  quality  in  the  Commonwealth.   There 
have  been  isolated  examples  of  sand  and  gravel  operations  creating  prob- 
lems in  some  basins.    The  basin  summary  charts  in  Table  2  indicate  which 
basins  have  problems.   The  Water  Quality  Management  Plans  for  those  basins 
provide  a  detailed  description  of  both  the  location  and  extent  of  the 
problems. 


GROUNDWATER 


See  groundwater/drinking  water  supply  under  Section  D,  Special  Water  Quality 
Problems. 


ON-SITE 


Nearly  all  of  the  river  basins  in  Massachusetts  are  experiencing  moderately 
severe  water  pollution  from  on-site  wastewater  treatment  systems.  "Failures 
of  septic  systems  and  cesspools  result  primarily  from  the  following:" 

a.  improper  construction,  installation,  design; 

b.  overloading  due  to  excessive  water  consumption 
(may  be  caused  by  leaking  plumbing  fixtures) ; 

c.  organic  overloading  due  to  household  practices 
(use  of  garbage  grinders,  excessive  grease); 

d.  damage  to  system  by  vehicular  traffic; 

e.  poor  maintenance  (failure  to  empty  septage  when 
necessary) ;  and 

f.  high  groundwater. 

No  attempt  has  been  made  to  quantify  the  pollutant  loadings  attributable 
to  on-site  system  failures. 
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On-site  systems  are  regulated  by  Title  5,  the  State  Environmental  Code. 
Enforcement  of  Title  5  is  the  responsibility  of  the  local  boards  of 
health.   The  Code  provides  for  inspection  of  newly  installed  on-site 
systems,  licensing  of  installers,  and  licensing  of  septage  haulers. 
Local  boards  of  health  can  also  take  action  to  correct  failing  septic 
systems  that  create  a  nuisance  or  public  health  hazards. 

Stringent  enforcement  of  Title  5  has  been  recommended  by  all  of  the  208 
agencies  to  solve  water  quality  problems  related  to  failure  of  on-site 
systems.   Strict  enforcement  of  Title  5  would  require  a  training  program 
for  boards  of  health  and  education  programs  for  the  public. 


CONSTRUCTION 


Due  to  priority  being  placed  on  other  non-point  source  pollution,  pollu- 
tion related  to  construction  runoff  has  not  been  studied  to  any  significant 
degree  by  the  208  agencies  throughout  the  state.   It  is  anticipated  that 
problem  assessment,  management,  and  implementation  activities  concerning 
construction  runoff  will  begin  as  other  non-point  source  pollution  problems 
are  resolved. 

Proposed  activities  related  to  construction  runoff  include  the  following: 

1.  Review  of  land  use  regulations  for  control  of  con- 
struction runoff  ; 

2.  Preparation  and  implementation  of  best  management 
practices  for  construction  activities  to  limit 
runoff  ; 

3.  Coordination  with  other  statewide  agencies  for 
regulation  of  construction  activities  ;  and 

4.  Technical  assistance  to  cities  and  towns  to  develop 
land  use  centers  and  management  programs  for  con- 
struction activities  . 
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RESIDUALS 


Sludge 

In  the  past,  sludge  has  generally  been  treated  as  a  by-product  of  water 
pollution  abatement  with  minimum  thought  to  the  general  issue  of  manage- 
ment on  a  regional  or  state-wide  basis  and  even  less  consideration  to  its 
function  as  a  resource.   Sludge  is  routinely  disposed  of  by  landfilling 
or  incineration.   Water  pollution  control  activities  have  generally  con- 
sidered sludge  disposal  a  solid  waste  issue  and  until  recently  have  treated 
it  in  a  perfunctory  manner,  a  loose  end  to  be  tied  after  the  design  of  the 
wastewater  treatment  facility.   Solid  waste  disposal  programs  have  generally 
considered  sludge  disposal  a  water  quality  issue  whose  disposal  should  be 
addressed  in  the  facility  planning  process.   Until  the  passage  of  the 
Resource  Conservation  and  Recovery  Act  (RCRA)  and  the  Clean  Water  Act  in 
1977,  the  linkage  between  sludge  as  both  a  solid  waste  and  water  quality 
issue  was  minimal.   However,  the  passage  of  these  two  Acts  and  the  regula- 
tions that  have  subsequently  been  developed  to  implement  them  now  provide 
the  State  and  Federal  governments  with  the  opportunity  to  develop  and 
implement  an  effective  sludge  management  program. 

Sludge  disposal  should  be  an  integral  part  of  facilities  planning  from  the 
inception  of  the  project  and  needs  to  be  correlated  with  land  use,  energy 
policy,  solid  waste  and  other  issues. 

There  are  methods  of  managing  sludge  as  a  resource  rather  than  a  waste 
product.   Sludge  can  be  land  applied,  directly  or  indirectly,  by  composting. 
When  sludge  is  land  applied  its  nutrient  value  is  used  for  fertilizing, 
soil  conditioning,  or  land  reclaiming.   Land  application  is  subject  to 
constraints  which  ensure  protection  of  the  environment,  particularly  ground 
and  surface  water. 

Sludge  can  also  be  incinerated  or  co-pyrolized  with  solid  waste,  either  with 
or  without  energy  recovery.   The  latter,  of  course,  is  preferable.   For 
reasons  of  economics  and  air  quality  control,  sludge  incinerators  should  be 
minimized.   Sludge  has  other  energy  potential,  such  as  capture  and  utiliza- 
tion of  methane  gas  from  anaerobic  digestion. 

Pretreatment  is  key  to  reuse  of  sludge.   The  sludge  management  program  must 
be  linked  with  industrial  pretreatment  programs  in  order  to  assure  that 
source  reduction  and  elimination  of  heavy  metals  and  toxics  is  taking  place. 

A  number  of  208  plans  identified  sludge  management  as  an  important  water 
pollution  problem  that  requires  the  development  of  a  comprehensive  manage- 
ment approach  in  Massachusetts. 

Septage 

Wastewater  treatment  produces  a  number  of  residuals  that  require 
appropriate  disposal  and/or  reutilization.   Septage  is  the  material 
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generated  from  the  on-site  treatment,  generally  from  septic  systems.   The 
disposal  or  reuse  of  this  material  has  become  an  increasingly  important 
issue  that  Massachusetts  must  address. 

The  lack  of  DEQE  approved  disposal  sites  is  a  major  problem,  compounded 
by  the  Title  V  requirement  of  the  State  Environmental  Code  (reg.  19.3) 
that  septage  haulers  be  issued  licenses  which  indicate  disposal  at  a  DEQE 
approved  site.   Many  wastewater  treatment  plants  are  unwilling  to  accept 
out-of-town  septage  because  of  the  operational  problems  at  sewage  treat- 
ment plants  which  often  result  from  septage  loadings.   Other  existing 
disposal  sites,  such  as  septage  lagoons,  have  often  been  cited  by  DEQE  for 
violations.   Many  of  the  208  water  quality  management  plans  have  called  for 
a  statewide  septage  policy  or  plan.   The  need  for  the  coordination  of  sludge 
and  septage  disposal  needs  in  the  planning  and  design  of  treatment  plants 
has  been  identified  as  a  major  issue  as  well. 

Solid  Waste 

Landfilling  of  solid  waste  is  an  important  aspect  of  208  Water  Quality 
Planning  because  of  the  potential  for  pollution  in  the  form  of  leachate 
(water  seeping  through  the  trash,  picking  up  pollutants  and  entering  a 
water  body)  to  enter  ground  or  nearby  surface  waters. 

A  pollution  problem  can  develop  at  a  landfill  largely  due  to  two  major  fact- 
ors.  The  first  potential  reason  for  pollution  generation  can  be  attributed 
to  poor  location.   Rainwater,   seeping  down  through  the  landfilled  material, 
can  easily  enter  groundwater  or  surface  water  if  the  soil  types  and  the 
topographic,  hydrologic,  and  geologic  conditions  are  conducive  to  permitting 
downward  and  lateral  movement  of  leachate.   In  numerous  cases  in  the  State, 
landfills  are  located  on  or  adjacent  to  wetlands,  which  makes  it  that  much 
easier  for  leachate  to  enter  surface  and/or  groundwater. 

The  second  factor  which  can  cause  an  excessive  amount  of  pollution  being 
generated  at  a  landfill  is  inadequate  daily  operations  taking  place  on 
the  site.   For  example,  if  lack  of  daily  cover,  causing  unsatisfactory  seal- 
ing off  of  portions  of  the  site,  takes  place,  it  becomes  that  much  easier 
for  large  quantities  of  leachate  to  build  up  and  make  their  way  to  surface 
or  groundwaters  nearby. 

There  are  a  number  of  possible  controls  which  might  be  utilized  to  help 
correct  this  situation.   However,  they  are  costly  and  normally  could  be 
avoided  if  proper  siting  had  taken  place  originally.   Drainage  systems  to 
help  collect  leachate  and  either  treat  it  or  recycle  it  through  the  land- 
fill can  be  placed  in  the  landfill.   Impervious  liners  can  also  be  placed 
at  the  bottom  of  the  fill  to  prevent  contact  of  leachate  with  groundwater. 

Drainage  from  the  landfill  directly  into  surface  water  is  another  problem 
that  can  normally  be  avoided  through  proper  siting  techniques.   If  leachate 
is  permitted  to  enter  water  bodies  such  as  lakes  or  ponds,  accelerated  eu- 
trophication  is  normally  the  end  result.    In  addition,  landfills  that  have 
been  placed  in  natural  drainage  courses  or  on  top  of  aquifer  recharge  areas 
are  also  jeopardizing  water  quality.   In  these  cases,  diversion  of  water 
up  gradient  from  the  landfill  is  one  technique  that  might  be  utilized  to 
cut  down  on  pollution  levels.   This,  however,  is  costly  and  in  some  cases 
is  prohibitively  expensive. 
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SECTION  C 
CLEAN  LAKES  INVENTORY 
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314  LAKE  CLASSIFICATION  SYSTEM 


The  Division  of  Water  Pollution  Control  has  developed  a  lake  classifica- 
tion system  as  an  aid  to  setting  priorities  for  the  Lake  Restoration  Pro- 
gram (Section  314  of  PL92-500.  as  amended) in  Massachusetts.   This  system  is 
generally  applied  only  to  those  lakes  for  which  the  Division  has  collected 
water  quality  data.   Although  a  host  of  physical,  chemical,  and  biological 
parameters  are  measured  during  the  normal  lake  survey,  only  six  critical 
parameters  are  employed  in  the  lake  classification  priority  system.   The 
six  parameters  are:   hypolimnetic  dissolved  oxygen,  secchi  disc  reading, 
phytoplankton  count,  total  ammonia-  and  nitrate-nitrogen,  total  phosphorus, 
and  aquatic  macrophyton.   The  most  recent  survey  data  are  used  and  the 
priority  listing  is  updated  annually.   The  optimum  season  for  collecting 
lake  data  is  mid-  to  late  summer,  or  during  peak  biological  production. 
Unfortunately,  this  cannot  always  be  achieved;  thus  spring  or  autumnal  data 
have  to  be  used  in  the  lake  classification  system. 

The  limits  used  for  awarding  severity  points  for  the  six  parameters  have 
been  based  on  several  considerations  and  information  sources.   These  include 
lake  classifications  of  other  states,  the  natural  range  of  parameters  in 
Massachusetts,  limnological  texts,  and  accepted  indices  of  eutrophication 
reported  in  the  literature.   The  severity  point  system  has  been  formulated 
as  follows: 


PARAMETER 

Hypolimnetic 
Dissolved  Oxygen 


CONCENTRATION  OR 
DEGREE  OF  SEVERITY 

>5.0  mg/1 
<5. 0-3.0  mg/1 
<3. 0-1.0  mg/1 
<1.0  mg/1 


POINTS 

0 
1 
2 
3 


Transparency 

(Secchi  Disc  Reading) 


>15  feet 
<15-10  feet 
<10-4  feet 
<4  feet* 


0 
1 
2 
3 


Phytoplankton 


0-500  ASU  or  natural  units/ml 
>500-1000  ASU  or  natural  units/ml 
>1000-1500  ASU  or  natural  units/ml 
>1500  ASU  or  summer  "blooms" 


0 
1 
2 
3 


Epilimnetic  NH  +  NO  -N 


_0-0.15  mg/1 
>0.15-0.3  mg/1 
>0. 3-0.5  mg/1 
>0.5  mg/1 


0 
1 
2 
3 


:Four  feet  is  the  minimum  allowable  transparency  at  bathing  beaches, 
as  stated  in  Article  VII  of  the  State  Sanitary  Code. 
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CONCENTRATION  OR 

PARAMETER                     DEGREE  OF  SEVERITY  POINTS 

Epilimnetic  Total                0-.01  mg/1  0 

Phosphorus                     >0. 01-0. 05  mg/1  1 

>0. 05-0. 10  mg/1  2 

>0.10  mg/1  3 

Aquatic  Vegetation               Sparse  0 

Medium  1 

Dense  2 

Very  dense  3 


It  is  expected  that  chlorophyll  a   data  will  soon  augment  or  replace  the  phyto- 
plankton  data  as  they  become  part  of  the  routine  lake  survey.   The  severity 
points  may  be  interpreted  as  follows: 

0  =  No  problem.   Considered  to  be  representative  of  clean  water 

quality. 

1  =  Slight  problem;  borderline  case  considered  to  be  potentially 

degrading. 

2  =  Definite  problem.   Considered  unacceptable  for  lake  water 

quality. 

3  =  Severe  problem,  undoubtedly  causing  degradation  of  the  lake's 

water  quality  or  some  recreational  uses. 

Lakes,  ponds,  and  reservoirs  are  first  divided  into  two  major  categories: 

1)  Those  which  stratify   during  the  summer 

2)  Those  which  do  not  stratify  during  the  summer 

Next,  severity  points  are  assigned  to  each  of  the  above  critical  parameters. 
On  the  basis  of  the  severity  point  system,  a  priority  listing  can  be  main- 
tained.  This  listing,  in  conjunction  with  other  available  data,  can  then 
be  used  for  a  trophic  level  classification  system.   On  the  basis  of  a  possi- 
ble 18  severity  points,  the  trophic  level  index  would  be  as  follows: 

0-6    oligotrophic 
6-12   mesotrophic 
12  -  18   eutrophic 

The  overlap  of  severity  points  is  intentional  and  meant  to  underscore  the 
system's  flexibility.  The  general  range  of  severity  points  is  considered 
more  important  than  the  absolute  total  for  a  given  lake. 
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Although  the  system  is  not  100%  equitable,  it  does  appear  to  give  a  fair 
representation  of  lake  trophic  conditions  for  the  vast  majority  of  Massa- 
chusetts' lakes.  River  impoundments  below  point  waste  discharges  present 
special  cases.  Personal  knowledge  of  these  situations  helps  explain  ano- 
malies in  the  data.  By  its  very  nature,  the  system  cannot  be  static,  but 
will  be  under  constant  evaluation  as  new  data  become  available. 

For  information  on  severity  points  and  stratif ied/unstratif ied  status  of 
surveyed  lakes,  see  the  appropriate  river  basin  report  in  Section  E  or  the 
Division's  1980  revision  of  the  Massachusetts  Lake  Classification  Program 
report. 
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SECTION  D 
SPECIAL  WATER  QUALITY  PROBLEMS 
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WETLANDS 


Inland  Wetlands 

In  general,  the  quality  and  quantity  of  inland  wetlands,  other  than  surface 
waters,  have  decreased.   Over  three  thousand  requests  for  wetland  alteration 
were  filed  during  1979.   Less  than  15%  were  denied.   The  authority  to  ad- 
minister wetlands  regulations  at  the  local  level  lies  with  the  local  Con- 
servation Commission.   Disaggregation  of  this  information  on  a  basin  by 
basin  basis  is  not  available. 

Coastal  Wetlands  - 

(See  Section  on  Coastal  Estuaries) 

GROUND  WATER/DRINKING  WATER  SUPPLY 


The  Commonwealth  of  Massachusetts  faces  a  considerable  threat  to  its  ground 
water  reserves  from  a  variety  of  non-point  sources.   In  general,  contamina- 
tion of  the  Commonwealth's  ground  water  reserves  can  be  characterized  as 
moderately  severe.   These  reserves  comprise  a  major  portion  of  the  Common- 
wealth's industrial  and  municipal  water  supplies.   Much  ground  water  pollu- 
tion in  Massachusetts  appears  attributable  to  road  salting  and  salt  storage, 
waste  impoundments,  underground  storage  of  fuels,  landfills,  illegal  hazard- 
ous waste  storage  or  dump  sites,  and  other  non-point  sources  of  pollution. 
There  are  indications  that  other  problems  of  ground  water  contamination  in 
Massachusetts  are  rapidly  increasing  in  magnitude.   Pollution  already  in  the 
ground  water  may  not  appear  for  years  or  decades  in  ground  water  supplies. 

For  the  most  part,  the  quality  of  the  Commonwealth's  surface  water  supplies 
has  not  been  diminished.   Furthermore,  some  actions  have  been  undertaken 
to  revitalize  certain  abandoned  water  supplies  for  future  use. 

For  a  more  thorough  review  of  the  extent  of  ground  water  contamination, the 
Special  Legislative  Report:  "Chemical  Contamination,"  authored  by  the  Special 
Legislative  Commission  on  Water  Supply  should  be  read. 


COASTAL  ZONE 


Coastal  Estuaries 

During  the  last  year,  1979,  no  significant  loss  of  coastal  salt  marsh  occur- 
red.  Furthermore,  because  of  the  increased  water  quality  of  many  tributary 
rivers,  the  water  quality  of  coastal  wetlands  in  the  Commonwealth  is 
generally  better  than  previous  years. 
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Coastal  Geology 

The  implementation  of  Coastal  Wetland  Regulations  appears  to  have  had  a 
positive  impact  on  the  overall  coastal  geology.   However,  it  is  difficult 
to  assess  long  term  changes  of  coastal  processes.  The  Critical  Area  Designa- 
tion of  the  Parker  River/Essex  Bay  and  the  Waquoit  Bay  in  Falmouth-Mashpee 
safeguards  the  enviromental  quality  of  these  areas  from  man-made  environ- 
mental disasters. 

Shellfish  Fisheries 

In  general,  the  quality  of  Massachusetts'  shellfish  fisheries  has  decreased. 
Specifically,  more  areas  have  been  closed  due  to  coliform  bacteria  contamina- 
tion than  reopened.   The  annual  red-tide  problem  has  neither  increased  or 
decreased.   No  new  major  shellfish  beds  have  been  closed  because  of  oil  pol- 
lution.  Some  areas  around  Buzzards  Bay,  previously  closed  because  of  oil 
contamination,  have  been  reopened.   A  major  problem  exists  near  New  Bedford 
where  PCB  contamination  of  lobsters  and  other  shellfish  has  occurred. 

Marine  Fisheries 

Over  the  past  year  no  major  marine  fish  kills  were  documented.   Ground  fish 
stocks  are  not  declining;  in  fact,  regulated  species  are  beginning  to  re- 
build their  populations.   The  Striped  bass  fisheries,  however,  has  not  shown 
any  rebound.   Concrete  success  with  the  reintroduction  of  anadromous  species 
such  as  shad  and  alewife,  has  occurred,  and  the  program  of  reintroducing  the 
Atlantic  salmon  to  the  Connecticut  River  and  Merrimack  River  is  gaining  ground, 
This  latter  fact  is  partly  due  to  the  improved  water  quality  in  sections  of 
the  Connecticut  and  Merrimack  rivers. 

Sediments 

River  sediments  and  coastal  harbor  sediments  within  the  Commonwealth  contain 
varied  concentrations  of  inorganic  contaminants  such  as  heavy  metals,  and 
organic  contaminants  such  as  polychlorinated  biphenyls  (PCBs)  and  pesti- 
cides.  The  nature  and  extent  to  which  these  sediments  and  their  associated 
contaminants  degrade  the  benthos  and  the  water  quality  of  overlying  water 
is  unknown.   In  order  to  address  the  more  fundamental  problem  of  sediment 
contamination  assessment,  DEQE  is  undertaking  a  pilot  study  of  contaminants 
in  the  Blackstone  River  sediments.   This  river  sediment  analysis  program 
is  anticipated  to  serve  as  the  prototype  for  future  river  sediment  analysis 
programs  in  the  Commonwealth. 


31 


SECTION  E 


RIVER  BASIN  REPORTS: 


EXISTING  CONDITIONS,  WATER  QUALITY  TRENDS, 
PROJECTED  WATER  QUALITY  CONDITIONS 


INTRODUCTION  TO  RIVER  BASIN  REPORTS 


For  the  purpose  of  reporting  on  the  existing  (1979  or  most  recent  survey) 
and  projected  (expected  by  1983)  water  quality  conditions  and  trends, 
twenty-four  river  basin  reports  have  been  prepared.   The  locations  of  the 
major  river  basins  of  Massachusetts  are  shown  on  page  ix.   The  Shawsheen 
River  is  included  in  the  Nashua  River  report;  the  Ipswich  and  Parker  River 
reports  are  found  together;  and  the  Sudbury,  Assabet  and  Concord  Rivers 
are  listed  together  as  the  SuAsCo  River  Basin. 

Each  report  consists  of  six  components:   1)  a  short  description  of  the 
river  basin;  2)  a  summary  of  the  water  quality  surveys  that  have  been  done 
on  the  river  and  its  tributaries;  3)  a  description  of  the  division  of  the 
basin  into  segments;  4)  a  brief  written  analysis  of  the  present  water 
quality  of  each  section;  5)  a  tabular  presentation  of  the  present  and  pro- 
jected future  conditions,  and  trends  of  the  water  quality  of  each  segment, 
including  specific  water  quality  parameters  and  sources  of  pollution;  and 
6)  a  summary  of  information  on  lakes  and  ponds  in  the  basin. 

A  brief  description  of  water  quality  parameters  and  their  use  as  measures 
of  water  pollution  is  included  in  the  following  pages.   These  parameters 
are  included  in  Tables  3-26  and  are  rated  on  severity,  source  and  trend 
of  the  pollution  problem.   The  key  to  Tables  3-26  is  found  on  page  36. 


MEASURES  OF  WATER  POLLUTION 


The  term  'water  pollution'  has  acquired  many  connotations.   Literally, 
the  word  'pollute'  means  'render  impure';  thus,  in  this  sense,  any  water 
containing  matter  other  than  its  chemical  constituents  of  two  parts  hydro- 
gen to  one  part  oxygen  would  be  considered  polluted.   Such  'pure'  water, 
however,  is  never  found  in  natural  bodies;  the  ecological  balance  in  a 
waterbody  is  dependent  upon  the  presence  of  other  material.   In  this  report, 
water  pollution  refers  to  a  condition  which  is  in  contravention  of  the  Water 
Quality  Standards  (see  Appendix  I).   Pollution  degrades  the  physical,  chem- 
ical and  bacterial  quality  of  a  waterbody  and  can  make  it  unsightly, 
malodorous,  and  a  health  hazard.   Pollution  occurs  mainly  through  the  dis- 
charge of  wastes  from  homes  and  industries.   The  various  types  of  pollu- 
tion are:   1)  oxygen-demanding,  such  as  originates  from  domestic  sewage 
and  certain  industrial  wastes;  2)  toxic  materials  as  in  some  industrial 
wastes;  3)  radioactive  wastes;  4)  thermal;  5)  bacterial;  6)  oil;  and 
7)  physical.   Stormwater  runoff  from  both  urban  and  rural  areas  can  also  add 
pollutants  to  a  waterbody. 

The  extent  of  pollution  in  a  particular  waterbody  is  determined  by  measuring 
certain  chemical  and  biological  constituents  and  properties.   Chemical  con- 
stituents, such  as  dissolved  oxygen,  phosphates  and  metals,  are  generally 
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measured  in  milligrams  per  liter  (mg/1) ;  since  the  unit  weight  of  water  is 
1.0  grams  per  milliliter,  milligrams  per  liter  are  roughly  equivalent  to 
parts  per  million  for  a  solution  which  is  mostly  water. 

1.  Dissolved  Oxygen  (D.O.)  refers  to  the  uncombined  oxygen  in  water 
which  is  available  to  aquatic  life.   Since  this  oxygen  is  consumed 
more  rapidly  in  the  decomposition  of  wastes,  the  D.O.  gives  an  in- 
stantaneous picture  of  the  condition  of  a  waterbody.   Time  of  day 
and  temperature  of  the  water  are  important  in  interpreting  D.O. 
levels.   Temperature  affects  the  amount  of  oxygen  which  water  can 
contain.   Time  of  day  is  related  to  the  effects  of  algae.   Algae 
consume  oxygen  through  respiration  throughout  the  day  and  night. 
During  daylight  hours,  they  add  oxygen  through  photosynthesis. 
D.O.  levels  are  therefore  generally  highest  during  the  afternoon 
and  lowest  just  before  sunrise. 

2.  Coliform  Bacteria  are  found  in  abundance  in  the  intestinal  tract 
of  warm-blooded  animals.   They  are  not  harmful  in  themselves,  but 
their  presence  indicates  that  pathogenic  bacteria  may  also  be  pre- 
sent.  Since  they  can  be  detected  by  relatively  simple  test  pro- 
cedures, coliforms  are  used  to  indicate  the  extent  of  bacterial 
pollution  from  sewage.   Bacterial  tests  usually  measure  the  fecal 
and  total  coliforms.   Fecal  coliforms  make  up  about  90  percent  of 
the  coliforms  discharged  in  fecal  matter.   Non-fecal  coliforms  may 
originate  in  soil,  grain,  or  decaying  vegetation. 

3.  Total  Solids  measures  all  solids  in  water  including  suspended  and 
dissolved,  organic  and  inorganic.   They  are  measured  by  evaporating 
the  water  from  a  sample  of  known  volume  and  measuring  the  residue 
remaining.   The  residue  can  then  be  ignited  in  a  laboratory  furnace 
to  determine  the  organic  portion.   The  loss  on  ignition  is  con- 
sidered organic  and  the  remaining  residue,  known  as  fixed  solids, 
is  considered  to  be  inorganic. 

4.  Suspended  Solids  are  those  which  can  be  removed  by  passing  the  water 
through  a  filter.   The  remaining  solids  are  called  dissolved  solids. 
Suspended  solids  provide  a  good  measure  of  the  efficiency  of  a 
sewage  treatment  plant;  primary  treatment  should  remove  about  50 
percent  of  the  suspended  solids,  while  secondary  treatment  should 
remove  about  90  percent. 

5.  pH  measures  the  hydrogen  ion  concentration  on  an  inverse  logarithmic 
scale  ranging  from  0  to  14.   pH  values  under  7  indicate  more  hydro- 
gen ions  and,  therefore,  more  acidic  solutions;  pH  values  over  7 
indicate  fewer  hydrogen  ions  and,  therefore,  more  alkaline  solutions. 
A  pH  of  7.0  indicates  a  neutral  solution.   Alkalinity  is  a  quantita- 
tive measure  of  the  alkaline  materials  present,  while  acidity  is  a 
quantitative  measure  of  acidic  materials. 

6.  Phosphorus  appears  in  waterbodies  in  combined  forms  known  as  ortho- 
and  poly-phosphates  and  organic  phosphorus.   The  majority  of  the 
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phosphorus  contained  in  domestic  sewage  and  industrial  wastes 
comes  from  detergents.   Additional  phosphorus  may  enter  a  water- 
body  in  agricultural  runoff  where  fertilizers  are  used. 

7.   Ammonia-Nitrogen  (NH3-N)  is  present  in  sewage  and  is  also  generated 
from  the  decomposition  of  organic  nitrogen.   It  can  also  be  formed 
when  nitrites  and  nitrates  are  reduced.   Ammonia  is  particularly 
important  since  it  has  high  oxygen  and  chemical  demands  and  is  also 
toxic  to  fish. 
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Key  to  Tables  3-26 


Severity  of  Problem 

3  Major  -  Repeated  standards  violations  or  other  severe  effects 

2  Moderate  -  Occasional  standards  violations  or  other  effects 

1  Minor  -  Some  effects  but  uses  not  generally  impaired 

0  None  -  No  noticeable  effects 

X    Insufficient  information  for  assessments 

Source  of  Problem 

A  -  Agriculture 

C  -  Construction 

CS  -  Combined  sewer  overflow 

G  -  Groundwater 

H  -  Hydrologic  Modification 

1  -  Industrial  discharge 
M  -  Non-coal  mining 

MU  -  Municipal  discharge 

N  -  Natural  causes 

0  -  On-site  wastewater  treatment 

R  -  Residual 

S  -  Silviculture 

T  -  Other  (specify) 

U  -  Urban  runoff 

?  -  Source  unknown 


Apparent  Trends 


Improvement  t 

Degradation  ^ 

No  change  ^ 

Trend  unknown  </\ 
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1.-  THE  BLACKS TONE  RIVER  BASIN 


The  Blackstone  River  is  an  interstate  stream,  originating  in  Worcester, 
Massachusetts,  and  flowing  southeast  some  fifty  miles  to  Providence,  Rhode 
Island,  where  it  forms  the  headwaters  of  Narragansett  Bay.   Major  tributaries 
in  Massachusetts  include  Kettle  Brook  in  Worcester,  the  Quinsigamond  River  in 
Grafton,  the  Mumford  and  West  Rivers  in  Uxbridge,  and  the  Mill  River  which 
joins  the  Blackstone  just  below  the  state  line  in  Woonsocket,  Rhode  Island. 
The  Massachusetts  portion  of  the  drainage  basin  covers  approximately  328 
square  miles,  including  all  or  most  of  the  City  of  Worcester  and  the  towns 
of  Auburn,  Blackstone,  Douglas,  Grafton,  Hopedale,  Mendon,  Millbury,  Mill- 
ville,  Northbridge,  Sutton,  Upton,  and  Uxbridge.   Major  portions  of  Leicester, 
Paxton,  and  Shrewsbury  also  lie  within  the  basin,  as  do  small  portions  of 
Attleboro,  Bellingham,  Boylston,  Franklin,  Holden,  North  Attleborough,  Oxford, 
Plainville,  Webster,  Westborough,  West  Boylston,  and  Wrentham.   Adjacent  drain- 
age basins  to  the  Blackstone  in  Massachusetts  are  the  French  and  Quinebaug  to 
the  west,  the  Chicopee  to  the  northwest,  the  Nashua  to  the  north,  the  Concord 
to  the  northeast,  the  Charles  to  the  east,  and  the  Ten  Mile  to  the  southeast. 

Water  quality  in  the  Blackstone  River  is  now  degraded  to  the  extent  that  it  is 
unfit  for  any  recreational  or  industrial  use  (other  than  power  generation) . 
Portions  of  the  Mumford  and  Mill  Rivers  are  similarly  degraded.   Many  of  the 
tributary  streams,  however,  support  various  uses.   Public  water  supply  for  the 
City  of  Worcester  is  provided  by  reservoirs  on  Kettle  and  Tatnuck  Brooks.   Numer- 
ous streams  throughout  the  basin  support  sport  fisheries.   Lakes  and  ponds  in 
the  basin — notably  Lake  Quinsigamond,  Dorothy  Pond,  Singletary  Pond,  and  Man- 
chaug  Pond,  provide  opportunities  for  fishing,  boating,  and  swimming.   As 
demands  for  water  supply  and  water-related  recreation  continue  to  increase, 
the  quality  of  the  water  resources  in  the  basin  will  grow  in  importance.   Major 
steps  are  being  taken  to  abate  existing  water  pollution  and  prevent  future 
pollution  problems. 


Water  Quality  Surveys 

Intensive  water  quality  surveys  on  the  Blackstone  River  have  been  conducted 
by  the  Division  of  Water  Pollution  Control  in  1973  and  1977.   The  1977  surveys 
entailed  more  than  70  stations.   These  surveys  were  set  up  to  evaluate  non- 
point  as  well  as  point  sources  of  pollutants.   Numerous  stations  on  small 
tributary  streams  were  also  added  for  this  purpose.   The  results  of  the  1977 
survey  will  be  the  basis  of  a  major  updating  of  the  Blackstone  River  Water 
Quality  Management  Plan. 

Results  of  the  water  quality  surveys  have  been  published  by  the  Division  in 
The  Blackstone  River  Part  A,  1973  Water  Quality  Data,  The  Blackstone  River 
Part  A,  1977  Water  Quality  Data,  The  Blackstone  River  Tributaries  Part  A, 
1977  Water  Quality  Data. 

All  major  waste  discharges  in  the  Blackstone  Basin  were  sampled  from  1973  to 
the  present.   The  most  recent  data  can  be  found  in  a  report  titled  The 
Blackstone  River  Part  B,  1977  Wastewater  Discharge  Data. 
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Basin  Segmentation 

In  order  to  define  the  present  problems,  the  major  streams  of  the  basin  have 
been  broken  down  into  a  number  of  segments. 

Along  the  main  stem  Blacks tone  River,  a  segment  division  occurs  at  each  classi- 
fication change,  at  each  municipal  wastewater  treatment  facility,  and  at  the 
confluence  with  each  major  tributary.   The  segmentation  of  Kettle  Brook  follows 
the  changes  in  classification,  while  the  Mumford  River  is  divided  into  two  seg- 
ments at  the  site  of  the  Douglas  Sewage  Treatment  Plant.   The  other  major  tribu- 
taries each  comprise  one  segment. 

The  future  use  classification  is  based  on  the  present  water  quality  standards, 
while  the  present  condition  is  based  on  the  results  of  the  1977  water  quality 
surveys . 

Present  Condition 

Segment  1  -  Kettle  Brook  Reservoirs  -  The  four  reservoirs  and  their  tributaries 
are  classified  anti-degradation  due  to  their  use  as  public  water  supply  by  the 
City  of  Worcester.   No  known  water  quality  problems  exist  on  the  reservoirs. 

Segment  2  -  Kettle  Brook  from  last  reservoir  to  Waite  Pond  outlet  -  Results  of 
the  1977  survey  indicated  no  major  problems. 

Segment  3  -  Kettle  Brook  from  Waite  Pond  outlet  to  Curtis  Pond  outlet  -  Problems 
include  slight  D.O.,  chlorides  and  color  violations  caused  by  the  discharge 
from  Worcester  Spinning  and  Finishing.   Other  problems  include  coliform  viola- 
tions in  the  Cherry  Valley  section  of  Leicester  and  turbidity  during  high  flow 
periods  caused  by  urban  runoff. 

Segment  4  -  Middle  River  from  Curtis  Pond  outlet  to  American  Steel  Dam  -  Slight 
coliform,  D.O. ,  and  moderate  turbidity  problems  attributable  to  urban  runoff. 

Segment  5  -  Blackstone  River  from  American  Steel  Dam  to  Upper  Blackstone 
Sewage  Treatment  Plant  outfall  -  Severe  coliform,  D.O.  and  solids  problems, 
and  moderate  nutrient  problems  caused  by  combined  sewer  overflows  to  Mill 
Brook  Canal,  an  underground  stream  which  enters  at  the  head  of  the  segment. 
Occasional  oil  slicks  result  from  these  discharges. 

Segment  6  -  Blackstone  River  from  Upper  Blackstone  Sewage  Treatment  Plant 
outfall  to  Millbury  STP  outfall  -  The  problems  in  Segment  5  are  compounded 
by  the  discharge  from  the  treatment  plant. 

Segment  7  -  Blackstone  River  from  Millbury  STP  outfall  to  Fisherville  Pond- 
Problems  from  the  previous  segment  continue.   During  the  1977  surveys  the 
D.O.  improved  slightly,  with  the  exception  of  a  slight  sag  behind  Singing 
Dam.   Increase  in  coliform  below  Snider  Brothers  Beef;  negligible  impact 
from  Millbury  STP.   Snider  Beef  now  discharges  to  Millbury  STP  alleviating 
said  coliform,  and  solids  problems. 
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Segment  8  -  Blackstone  River  from  Fisherville  Pond  to  Farnumsville  Pond 
outlet  (Grafton  STP  site)  -  Coliform,  solids  and  nutrient  problems  continue. 
D.O.  has  increased  at  the  start  of  the  segment,  but  is  severly  depressed  mid- 
way through  the  segment  due  to  the  nitrification  of  the  Upper  Blackstone  WTP 
effluent.   Grafton  STP  now  on  line. 

Segment  9  -  Blackstone  River  from  Farnumsville  Pond  outlet  to  Northbridge 
STP  outfall  -  D.O.  problem  rated  severe  as  nitrification  continued.   The 
BOD  decreased  substantially  from  previous  segment.   Because  of  nitrifica- 
tion the  ammonia  decreased  and  nitrates  increased.   Total  phosphorus  also 
decreased. 

Segment  10  -  Blackstone  River  from  Northbridge  outfall  to  Mumford  River  - 
Coliform  and  nutrient  problems  continue  to  decrease.   Carbonaceous  demand 
from  the  Worcester  discharges  is  satisfied;  nitrification  still  dominates 
in  this  section  and  ammonia  concentrations  fall  to  10  mg/1.   The  concentra- 
tion of  algae  begins  to  increase. 

Segment  11  -  Blackstone  River  from  Mumford  River  to  West  River  (Uxbridge 

STP  site)  -  Slight  increase  in  BOD  ,  solids  and  color  caused  by  Stanley  Woolen 

Co.  discharge  to  the  Blackstone.   Algae  concentrations  continue  to  increase. 

Segment  12  -  Blackstone  River  from  West  River  to  state  line  -  D.O.  and  solids 
improve  through  this  segment;  Class  C,  dissolved  oxygen  criteria  are  met. 
Appearance  of  the  stream  has  improved;  hox^ever  there  is  still  a  moderate 
nutrient  problem.   Algal  problems  begin  to  level  off. 

Segment  13  -  Quinsigamond  River  above  Irish  Dam  -  This  segment  consists 
mainly  of  Lake  Quinsigamond  and  meets  classification.   Occasional  problems 
are  caused  by  urban  runoff. 

Segment  14  -  Quinsigamond  River  -  Slight  nutrient  problems  were  observed 
on  Hovey  Pond  below  Wyman  Gordon  Company.   Below  Hovey  Pond  a  moderate  coli- 
form problem  developed  due  to  individual  sewage  discharges;  these  discharges 
also  contribute  to  the  nutrient  problem  causing  heavy  algae  and  weed  growths 
in  Lake  Ripple.   Below  Lake  Ripple  the  river  improves  to  meet  Class  B  cri- 
teria before  joining  the  Blackstone  River. 

Segment  15  -  Mumford  River  above  East  Douglas  -  Very  slight  coliform  and 
nutrient  problems  in  the  Manchaug  section  of  Sutton.  Otherwise,  Class  B 
criteria  were  exceeded  throughout  this  section. 

Segment  16  -  Mumford  River  from  East  Douglas  to  Blackstone  River  -  Slight 
coliform  violation  in  East  Douglas  center  caused  by  remaining  individual 
discharges.   Slight  to  moderate  D.O.  and  solids  problems  and  moderate 
nutrient  problems  below  Hayward-Schuster  Woolen  discharge.   Untreated  sewage 
from  North  Uxbridge  and  Uxbridge  center  affect  the  lower  three  miles  with 
slight  nutrient  and  coliform  problems. 

Segment  17  -  West  River  Source  to  Upton  STP  -  Class  B  criteria  are  essen- 
tially met  throughout.  Slight  D.O.,  nutrient  problems  observed  in  swampy 
area  at  the  headwaters. 
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Segment  17a  -  West  River  -  Upton  STP  to  Blackstone  -  Class  B  criteria 
are  essentially  met  throughout.   Slight  D.O.,  nutrient  problems  ob- 
served below  several  farms  in  Uxbridge.   No  discernible  effects  from  the 
Upton  Sewage  Treatment  Plan. 

Segment  18  -  Mill  River  Source  to  Hopedale  STP  -  Slight  coliform  prob- 
lems; met  Class  B  criteria. 

Segment  19  -  Mill  River  -  Hopedale  STP  to  State  Line-  Severe  coliform, 
D.O.,  solids,  and  nutrient  problems  observed  for  about  one  mile  below 
the  Hopedale  Sewage  Treatment  Plant.   Below  that  point,  problems  grad- 
ually decrease  to  slight.   Some  evidence  of  non-point  contributions 
from  gravel  pits  in  Hopedale,  farms  in  Mendon,  and  malfunctioning  septic 
tanks  in  Blackstone. 

Segment  20  -  Beaver  Brook  -  Much  of  this  stream  flows  under  the  Elm  Park 
section  of  Worcester.   Samples  collected  near  the  mouth  indicate  moderate 
coliform,  solids  problems,  and  slight  D.O.   and  nutrient  problems.   Oc- 
casional evidence  of  oil  and  metals.   All  of  these  are  due  to  storm  drains 
with  possible  illegal  connections. 

Segment  21  -  Mill  Brook  -  The  upper  portion,  including  Weasel  Brook,  is 
subject  to  urban  runoff  and  several  small,  treated  discharges.   From  Salis- 
bury Pond  to  the  Blackstone  River,  Mill  Brook  is  an  underground  stream  which 
receives  combined  sewer  overflows  and  direct  waste  discharges.   This  portion 
is  treated  as  a  point  discharge  to  the  Blackstone  River  in  the  comparison  of 
water  quality  impacts  of  the  waste  discharges.   Insufficient  data  exists  to 
fully  evaluate  the  upper  portion. 

Segment  22  -  Tatnuck  Brook  -  Holden  Reservoirs  -  This  portion  of  the  water- 
shed is  completely  controlled  by  the  City  of  Worcester  for  water  supply; 
there  are  no  known  problems. 

Segment  23  -  Tatnuck  Brook  from  outlet  Holden  Reservoir  No.  2  to  confluence 
Beaver  Brook  -  Slight  coliform  and  nutrient  problems  during  high  runoff 
periods;  otherwise,  Class  B  criteria  are  satisfied. 

Segment  24  -  Dark  Brook  -  No  known  problems  on  upstream  sections.   Sampling 
station  on  lower  section  indicated  no  major  problems. 

Segment  25  -  Ramshorn  Brook  -  No  major  problems;  slight  increase  in  BOD  , 
solids,  nutrients  and  chlorides  below  Auburn  Mall. 

Segment  26  -  Singletary  Brook  -  Problems  with  nutrients  and  coliform  in 
lower  section  due  to  malfunctioning  septic  systems. 

Segment  27  -  Dorothy  Brook  -  Reports  of  non-point  problems  near  Millbury 
landfill.  Slight  to  moderate  coliform  problems  in  last  one-half  mile  of 
section  caused  by  malfunctioning  septic  systems. 

Segment  28  -  Cold  Spring  Brook  -  Meets  Class  B  criteria. 

Segment  29  -  Emerson  Brook  -  Meets  Class  B  criteria. 

Segment  30  -  Bacon  Brook  -  Meets  Class  criteria. 
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Segment  31  -  Bummet  Brook  -  High  total  coliform  values  due  to  drainage  area; 
however,  fecal  coliforms  are  at  acceptable  levels.   Low  D.O.  caused  by 
natural  conditions. 

Segment  32  -  Axtell  Brook  -  Meets  Class  B  criteria. 

Segment  33  -  Fox  Brook  above  Lincoln  St.,  Blackstone  -  Low  D.O.  caused  by 
natural  conditions. 

Segment  34  -  Fox  Brook  Lincoln  St.  to  Blackstone  River  -  Lower  portion  of 
segment  affected  by  individual  discharges  or  malfunctioning  septic  tanks, 
causing  nutrient  and  coliform  violations.   Low  D.O.  attributed  mainly  to 
natural  conditions. 

Segment  35  -  Quick  Stream  -  Meets  Class  B  criteria. 

Segment  36  -  Muddy  Brook  -  Meets  Class  B  criteria. 
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LAKES  AND  PONDS 


The  first  intensive  lake  study  conducted  by  the  Division  was  the  1971  Lake 
Quins igamond  study.   The  recommendations  of  that  study  are  discussed  in 
The  Lake  Quinsigamond  Study  1971. 

Baseline  studies  have  been  conducted  on  twenty-three  lakes  and  ponds  with- 
in the  Basin.   Indian  Lake  data  has  been  published  in  an  intensive  lake 
study  report,  and  data  for  twenty  others  have  been  published  in  the  Black- 
stone  Basin  Baseline  Lakes  report.   Those  remaining  to  be  published  are 
indicated  by  an  asterisk. 


Blackstone  River  Basin 


Inventory 


Number  of  lakes  and  ponds 183 

Surface  area  of  lakes  and  ponds  (in  acres) 6 , 993 

Number  of  lakes  and  ponds  greater  than  10  acres 107 

Surface  area  of  lakes  and  ponds  greater  than  10  acres ..6,615 

Number  of  officially  recognized  Great  Ponds 8 

Surface  area  of  officially  recognized  Great  Ponds  (in  acres) 2,060 


Classification: 

Name 

Lake  Quinsigamond 

Indian  Lake 

Nipmuc  Pond 

Singletary  Pond 

Manchaug  Pond 

Ramshorn  Pond 

Wallum  Lake 

Lackey  Pond 

Jordan  Pond 

Pondville  Pond 

Coes  Reservoir 

Salisbury  Pond 

Brierly  Pond" 

Cook  Pond 

Dorothy  Pond 

Flint  Pond  (North  & 
South) 


Severity 

Location 

Points 

Shrewsbury /Worcester 

11 

Worcester 

9 

Mendon 

6 

Millbury/ Sutton 

5 

Douglas /Sutton 

3 

Millbury/Sutton 

3 

Douglas /Burr illville, 

R.I.    2 

Sutton/Uxb ridge 

12 

Shrewsbury 

11 

Auburn/Millbury 

11 

Worcester 

10 

Worcester 

10 

Millbury 

9 

Worcester 

9 

Millbury 

9 

Graf ton /Shrewsbury 

9 

Stratified/ 
Unstratif ied 

S 

S 

S 

S 

S 

S 

S 

U 

u 
u 
u 
u 
u 
u 
u 
u 
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Classification  (Continued) 


Severity 

Stratified/ 

Name 

Location 

Points 

Unstratif ied 

Crystal  Lake 

Douglas 

8 

U 

Eddy  Pond 

Auburn 

8 

U 

Patch  Pond* 

Worcester 

8 

U 

Green  Hill  Pond 

Worcester 

7 

U 

Bell  Pond* 

Worcester 

6 

U 

Stoneville  Reservoir 

Auburn 

5 

U 

Waite  Pond 

Leicester 

5 

U 
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2.  BOSTON  HARBOR 


The  Boston  Harbor  drainage  area  is  comprised  of  the  harbor  itself,  and 
the  Mystic,  Neponset,  and  the  Weymouth  rivers. 


MYSTIC  RIVER  BASIN 


The  Mystic  River  is  a  coastal  stream  about  twenty  miles  in  length.   It  runs 
through  a  watershed  characterized  by  a  high  degree  of  urbanization.   Much 
of  the  basin  is  highly  developed  with  considerable  industrial  and  commercial 
activity. 

The  headwaters  of  the  Mystic  include  the  Aberjona  River  and  Hall's  Brook. 
Horn  Pond  Brook  in  Woburn,  Mill  Brook  in  Arlington,  and  Alewife  Brook  in 
Cambridge  all  contribute  to  the  flows  in  the  middle  Mystic. 

The  Upper  and  Lower  Mystic  Lakes  are  found  in  the  middle  basin.   They  are 
both  used  for  recreation  on  a  limited  basis.   Nutrients  supplied  by  the 
Aberjona  River  cause  the  Upper  Mystic  Lake  to  be  eutrophic.   Lower  Mystic 
Lake,  found  to  the  south,  Is  fed  by  Upper  Mystic  Lake  and  Mill  Brook.  In  1966 
the  Amelia  Earhart  Dam  was  built  to  prevent  salt  water  intrusion  into  the 
lake.   However,  after  completion  of  the  dam,  it  was  found  that  a  layer  of 
salt  water  was  trapped  within  the  lake.   Currently  this  stratified  portion 
is  undergoing  anaerobic  decomposition. 

The  outlet  of  the  Lower  Mystic  Lake  is  recognized  as  the  beginning  of  the 
Mystic  River.   It  flows  in  a  southeasterly  direction,  is  joined  by  the 
Maiden  and  Chelsea  rivers  and  discharges  to  Boston  Harbor.   Alewife  Brook, 
it  should  be  noted,  has  been  a  major  cause  of  pollution  to  the  Mystic  River 
due  to  combined  sewer  overflows,  obstructions  in  pipes,  and  illicit  dis- 
charges.  Many  of  these  problems  are  now  being  eliminated. 

The  Mystic  and  Chelsea  rivers  support  heavy  shipping  industries.   Both 
rivers  have  had  serious  problems  from  oil  spills,  numerous  industrial  dis- 
charges, overflows  in  sewers,  and  urban  runoff. 

The  upper  watershed  has  been  the  recent  focus  of  attention  due  to  a  sus- 
pected industrial  pollution  problem.   It  is  believed  that  industrial  waters 
disposed  of  by  former  industries  in  northern  Woburn  may  be  contaminating 
the  waters  of  the  Aberjona  River  via  groundwater  or  overland  runoff.   This 
problem  is  now  under  investigation. 


Water  Quality  Surveys 

The  Mystic  River  Basin  was  surveyed  in  1978  and  1979  to  determine  the 
general  chemical  and  bacteriological  quality  of  its  streams.   This  data 
will  be  published  in  early  1980.   A  wastewater  discharge  survey  was 
completed  in  1977  and,  on  a  smaller  scale,  in  1978. 
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WEYMOUTH  RIVER  BASINS 


The  Weymouth  Fore  River  drains  all  portions  of  the  communities  of  Holbrook, 
Avon,  Brockton,  Randolph,  Milton,  Quincy,  Braintree,  and  Weymouth.   The 
river  is  approximately  twelve  miles  in  length.   The  headwaters  are  referred 
to  as  the  Cochato  River,  the  middle  portion  is  called  the  Monatiquote  River, 
and  the  lower  tidal  portion  is  known  as  the  Weymouth  Fore  River.   The  river 
discharges  into  Hingham  Bay.   The  area  drained  by  the  Weymouth  Fore  is  42.25 
square  miles. 

Mary  Lee  Brook  and  Glover's  Brook  drain  portions  of  Randolph.   After  their 
confluence,  the  stream  passes  through  a  large  wetland  area  which  was  not 
accessible  to  survey  crews  and,  thus,  no  data  exists  for  this  section  of  the 
basin. 

In  Braintree,  the  Farm  River  joins  the  Cochato  River  to  form  the  Monatiquote 
River.  The  gradient  of  the  riverbed  increases  rapidly  and  reaeration  causes 
dissolved  oxygen  levels  to  increase. 

The  freshwater  portion  of  the  Monatiquote  ends  at  a  dam  at  Factory  Hill  Road. 
Most  pollution  sources  to  this  point  are  storm  drains  from  urban  centers. 
Discharges  from  these  drains  carry  coliform  bacteria  which  reach  levels  in 
the  stream  that  exceed  water  quality  standards. 

The  Weymouth  Back  River  drains  an  area  of  26.5  square  miles  and  includes 
portions  of  the  towns  of  Weymouth,  Hingham,  Holbrook,  Braintree,  and  Rock- 
land.  Two  tributaries  form  the  headwaters  of  the  Weymouth  Back  River.   They 
are  the  Old  Swamp  River  and  the  Mill  River. 

The  Mill  River  flows  out  of  Weymouth  Great  Pond,  a  principal  source  of  water 
supply  for  the  Town  of  Weymouth.   After  this  pond,  the  river  is  channelized, 
conveyed  by  underground  conduit  to  Whitman's  Pond,  and  then  routed  to  the 
Iron  Hill  Dam.   The  stream  below  this  point  is  tidal  and  becomes  the  Wey- 
mouth Back  River. 

Water  quality  in  the  Back  River  is  fair  and  considered  to  be  of  SC  quality. 
Shellfishing  is  not  permitted  in  the  tidal  flats  due  to  coliform  contamina- 
tion.  Pollution  sources  include  raw  sewage  discharges  resulting  from  bypasses 
and  overflows  at  municipal  pumping  stations.   Also  suspect  are  stormwater 
discharges  from  urban  areas. 


Water  Quality  Surveys 

The  Weymouth  River  Basins  were  surveyed  in  1978.  The  data  from  this  survey 
has  been  compiled  by  DWPC  but  has  not  yet  been  published.  A  limited  waste- 
water discharge  survey  was  also  conducted  in  1978. 
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NEPONSET  RIVER  BASIN 


The  Neponset  River  drains  a  watershed  of  123  square  miles.   Most  of  the 
area  is  physically  characterized  by  gently  rolling  terrain,  typical  of 
coastal  zones. 

More  than  half  the  area  contains  aquifers  of  glacial  till.  The  river  it- 
self flows  to  Hingham  Bay  after  traveling  approximately  thirty  miles.  It 
is  both  spring-  and  tributary-fed. 

The  East  Branch  is  the  major  tributary  to  the  main  stem  Neponset.   Mother 
Brook,  a  man-made  diversion,  conveys  one-third  of  the  Charles  River  flow  to 
augment  low  flows  in  the  Neponset. 

The  basin  was  originally  an  agricultural  region,  but  has  since  developed 
into  a  manufacturing,  retail,  and  service-oriented  area.   Its  proximity  to 
Boston  is  mainly  responsible  for  this  change. 

Most  of  the  Neponset  River  is  a  fresh  water  stream.  However,  after  being 
impounded  in  Milton  by  the  Walter  Baker  Dam,  the  river  becomes  tidal. 

The  main  stem  of  the  Neponset  has  restricted  capabilities  for  uses  other  than 
industrial  water  supply  and  conveyance  of  industrial  and  municipal  discharges. 
Certain  sections  of  the  river  can  be  used  for  boating,  such  as  Four  Meadow 
Marsh.   Most  fishing  and  swimming  has  ceased  due  to  degraded  water  quality. 


Water  Quality  Surveys 

In  1978,  the  Neponset  River  was  sampled  for  chemical  and  bacteriological  data. 
Results  of  this  survey  have  not  been  published  at  the  time  of  this  writing. 

Pollution  discharges  were  also  sampled  in  1975  and  1977.   Discharge  data  are 
found  in  The  Neponset  River,  Wastewater  Discharge  Surveys  Part  B  DWPC  1973- 
75,  1977.   A  limited  wastewater  discharge  survey  was  also  conducted  in  1978. 


Present  Conditions 

The  classification  and  current  water  quality  conditions  of  the  various  seg- 
ments of  the  Boston  Harbor  Drainage  area  are  listed  in  Table  4.B.   The  stream 
segments  and  their  associated  water  quality  problems  are  described  below. 


MYSTIC  RIVER  BASIN 


Segments  1&2  -  Source  to  Mishawum  Road  (River  Miles  184.-14.8)  -  The  Aberjona 
River  rises  from  a  small  impoundment  in  Reading.   It  is  little  more  than  a 
ditch  which,  in  summer  months,  barely  maintains  a  significant  flow.   The  area 
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is  swampy.   It  is  likely  that  high  levels  of  nutrients  can  be  found  here. 
The  wetland  that  had  formerly  been  referred  to  as  Mishawum  Lake  has  now 
been  developed  as  an  industrial  park.   The  Aberjona  River  has  been  par- 
tially channelized  and  culverted  through  the  park  and  under  Route  93.   The 
confluence  of  the  Aberjona  River  and  Halls  Brook  is  now  immediately  above 
the  Mishawam  Road  bridge,  thus  the  northern  Segment  2  has  been  discussed 
concurrently  with  Segment  1.   The  improper  disposal  of  potentially  toxic 
industrial  wastes  in  this  area  is  now  threatening  the  water  quality  of 
basin  streams.   This  problem  is  now  being  studied. 

Segment  3  -  Mishawum  Road  to  inlet  Burbank  Pond  (River  Mile  14.8-13.5)  - 
Here  again,  the  river  passes  through  industrialized  land.   Overland  runoff 
contributes  to  the  level  of  pollutants  found  in  the  river.   Flows  remain 
very  low  throughout  the  summer  months.   Below  the  developed  area  the  river 
assumes  a  swampy  character  with  no  defined  channel.   Burbank  Pond  was  at 
one  time  used  as  a  cranberry  bog. 

Segment  4  -  Inlet  to  outlet  Burbank  Pond  (River  Miles  13.5-13.3)  -  This 
former  cranberry  bog  collects  flows  from  upstream  swampy  areas.   It  serves 
to  redefine  the  channel  and  re-establish  river  flow.   Little  is  known  about 
the  water  quality  in  this  small  impoundment.   However,  the  likelihood  of 
eutrophication  is  high,  considering  the  input  of  nutrients  from  swampy  areas 
above  the  pond. 

Segment  5  -  Outlet  Burbank  Pond  to  Sweetwater  Brook  (River  Miles  13.3-12.0)  - 
Flow  improves  in  this  section  of  the  river.   Dissolved  oxygen  levels  ex- 
hibited a  typical  diurnal  swing  with  an  average  value  of  5.2  mg/1  during  the 
1978  survey.   Nutrient  values  remain  significantly  high,  but  no  additional 
discharges  occur. 

Segment  6  -  Sweetwater  Brook  to  Pond  4  (River  Miles  12.0-11.6)  -  River  water 
quality  remains  relatively  constant  over  this  reach  although  ammonia  levels 
continue  to  decrease  from  the  extreme  levels  detected  in  upstream  areas. 
Fecal  coliform  levels  were  also  high  in  this  reach  due  to  contributions  from 
discharges  to  Sweetwater  Brook.   Stormwater  discharges  occur  in  three  loca- 
tions as  well  as  two  minor  cooling  water  discharges. 

Segment  7  -  Pond  4  to  Horn  Pond  Brook  (River  Miles  11.6-10.3)  -  Dissolved 
oxygen  depletion  becomes  more  of  a  problem  in  this  reach  than  in  some  up- 
stream reaches  due  to  the  organic  load  that  the  stream  is  carrying.   Fecal 
coliform  levels  also  remain  high  as  ammonia  levels  continue  to  decrease. 

Segment  8  -  Horn  Pond  Brook  to  inlet  Upper  Mystic  Lake  (River  Miles  10.3- 
9.2)  -  Here  the  river  flows  through  a  series  of  small  impoundments.   Five 
stormwater  discharges  to  this  section  of  the  river  have  been  identified. 
Little  change  in  water  quality  occurs  in  this  reach. 

Segment  9  -  Upper  Mystic  Lake  (River  Miles  9.2-8.1)  -  This  lake  has  a  total 
volume  of  4,650  acre  feet  and  a  maximum  depth  of  82  feet.  Formerly  a  water 
supply,  the  lake  now  can  only  sustain  recreation  at  its  northeastern  shore. 
Three  storm  drains  discharge  to  the  lake  or  its  tributaries.   The  lake 
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experiences  seasonal  hypolimnetic  dissolved  oxygen  depletion  problems,  and 
nitrogen  levels  are  high.   It  is  believed  that  the  Aberjona  is  the  prime 
contributor  to  these  conditions  and  as  a  result,  the  Upper  Mystic  Lake  has 
been  ranked  as  the  second  most  polluted  lake  in  the  Commonwealth. 

Segment  10  -  Lower  Mystic  Lake  (River  Miles  8.1-7.4)  -  Water  quality  in 
the  Lower  Mystic  Lake  is  currently  below  its  B  classification.   Pollution 
problems  exist  year  round.   The  lake's  Kettle  Hole  configuration  plus 
completion  of  the  Amelia  Earhart  Dam  has  resulted  in  the  entrapment  of  large 
amounts  of  salt  water  below  the  fresh  water  surface  layer.   Even  though  this 
upper  layer  turns  over  in  spring,  it  does  not  mix  with  the  salt  water  below. 
The  lower  layer  is  anoxic  (without  dissolved  oxygen)  and  serves  as  a  sink 
for  nutrients.   Decomposing  settled  organic  matter  and  anaerobic  conditions 
result  in  the  production  of  noxious  hydrogen  sulfide  gas.   The  upper  layer 
is  not  without  problems.   Dissolved  oxygen  levels  are  frequently  low  and 
nutrient  levels  are  sufficient  to  sustain  annual  algal  blooms.   Coliform 
levels  prevent  swimming  in  the  lake. 

Segment  11  -  Outlet  Lower  Mystic  Lake  to  Alewife  Brook  (River  Miles  7.4-6.5) 
This  segment  also  fails  to  meet  Class  B  or  Class  C  criteria.   Low  dissolved 
oxygen  levels  and  high  coliform  levels  prevent  this  compliance.   Pollution 
sources  include  the  outflow  from  Lower  Mystic  Lake,  Mill  Brook,  and  two 
stormwater  discharges  from  Arlington. 

Segment  12  -  Alewife  Brook  to  Amelia  Earhart  Dam  (River  Miles  6.5-2.0)  - 
Water  quality  in  this  reach  is  similar  to  that  of  Segment  11.   Combined 
sewer  overflows  to  Alewife  Brook  have  been  a  major  pollution  source  in  this 
segment.   Leakage  of  salt  water  through  the  locks  of  the  Amelia  Earhart  Dam 
is  an  additional  concern.   The  Mystic  River  is  tidal  below  the  dam.   It  is 
used  extensively  for  shipping  and  is  joined  by  the  Chelsea  and  Island  End 
rivers  prior  to  becoming  the  Boston  Inner  Harbor.   Petroleum  and  other 
industry-related  discharges/spills  contribute  to  pollution.   Stormwater  dis- 
charges are  numerous,  as  well  as  those  from  combined  sewers.   Tidal  action 
prevents  the  Mystic  from  becoming  anaerobic  and  grossly  polluted.   Water 
quality  nonetheless  is  marginal  with  SC  conditions  not  being  met. 

Segment  2T  -  Maiden  River  -  entire  length  (River  Miles  1.9-0.0)  -  The  Maiden 
River  during  the  1978  &  1979  surveys  met  the  criteria  of  Class  C  waters. 
Moderately  high  fecal  coliform  levels  observed  during  both  surveys  preclude 
the  attainment  of  Class  B  conditions. 

Segment  IT  -  Alewife  Brook  -  entire  length  -  Alewife  Brook  fails  to  meet 
even  Class  C  standards  due  to  high  coliform  levels.   The  major  problem  in 
this  stream  has  historically  been  combined  sewer  overflows  and  other  related 
problems.   Efforts  are  now  being  made  to  eliminate  these  problems. 


NEPONSET  RIVER  BASIN 


Segment  0  -  Above  Neponset  Reservoir  Dam  (above  River  Mile  29.5)  -  This  seg- 
ment of  the  Neponset  River  satisfied  the  criteria  of  its  "B"  classification 
during  the  1978  survey.   Coliform  levels  have  been  a  concern  in  the  past, 
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however,  only  suspended  solids  and  total  phosphorus  concentrations  were 
determined  to  be  moderately  high  in  the  most  recent  survey. 

Segment  1  -  Neponset  Reservoir  Dam  to  Crackrock  Pond  Dam  (River  Miles  29.5- 
29.0)  -  Recent  data  indicates  that  Crackrock  Pond  meets  Class  B  criteria, 
although  high  fecal  coliform  levels  have  been  observed.   Nutrient  levels 
are  also  moderately  high,  probably  as  a  result  of  the  Foxborough  State 
Hospital  discharge  and  onsite  sewage  disposal  systems. 

Segment  2  -  Crackrock  Pond  Dam  to  Summer  Street  dam  (River  Miles  29.0- 
27.3)  -  A  Class  C  condition  is  maintained  in  this  reach  despite  an  increase 
in  fecal  coliform  levels.   Phosphorus  levels  remain  relatively  high  in  this 
section. 

Segment  3  -  Summer  Street  dam  to  Bird  Machine  Co. ,  diversion  dam  -  (River 
Miles  2  7.3-27.2)  -  Although  there  was  no  sampling  station  at  the  lower  end 
of  this  segment  it  is  assumed  that  water  quality  is  very  similar  to  that  of 
Segment  2.   High  fecal  coliform  levels  is  the  major  problem. 

Segment  4  -  Bird  Machine  Co.  diversion  dam  to  Kendall  Mills  South  Street 
plant  dam  (River  Miles  27.2-24.2)  -  Dissolved  oxygen  is  the  primary  concern 
in  this  segment  and  causes  the  river  to  fail  to  satisfy  Class  B  or  Class  C 
criteria.   The  probable  cause  of  this  oxygen  depletion  is  the  sewage  treat- 
ment plant  at  Bird  Machine  Company.   Phosphorus  levels  have  improved  slightly 
with  respect  to  upstream  reaches. 

Segment  5  -  Kendall  Mills  -  South  Street  Plant  dam  to  main  plant  dam  (River 
Miles  24.2-23.5)  -  Class  C  criteria  are  satisfied.   High  fecal  coliform 
levels  preclude  the  attainment  of  Class  B  status. 

Segment  6&7  -  Kendall  Mills  main  plant  dam  to  Bird  Pond  dam  (River  Miles 
23.5-20.8)  -  The  water  quality  of  these  two  segments  are  quite  similar. 
Class  C  conditions  are  satisfied,  however,  fecal  coliform  levels  exceed  the 
standards  of  Class  B  streams.   Suspended  solids  levels  were  found  slightly 
high  in  the  1978  survey.   Dissolved  oxygen  levels  were  slightly  low  in 
Segment  7  although  not  in  violation  of  water  quality  standards. 

Segment  8  -  Bird  Pond  dam  to  USGS  Gage,  Norwood  (River  Miles  20.8-19.2)  - 
Class  B  criteria  are  satisfied  in  this  segment.  Improved  flow  conditions 
allow  greater  reaeration  to  occur  and  cause  DO  levels  to  improve. 

Segment  9  -  USGS  Gage,  Norwood  to  confluence  with  East  Branch  (River  Miles 
19.2-15.8)  -  Coliform  levels  again  preclude  the  compliance  with  water  qual- 
ity standards  in  this  reach.   The  drainage  area  becomes  less  developed, 
with  industrially  developed  land  giving  way  to  open  marsh  and  wetland. 
This  is  the  beginning  of  Fowl  Meadow  Marsh. 

Segment  10  -  Confluence  East  Branch  to  Truman  Highway  bridge  (River  Miles 
15.8-8.7)  -  This  extensive  wetland  area  is  known  as  Fowl  Meadow  Marsh. 
River  flow  is  spread  out  for  miles  and  the  channel  becomes  undefined,   Time 
of  travel  is  difficult,  if  not  impossible,  to  measure.   Because  of  high 
temperatures  and  little  reaeration,  DO  declines  slightly.   The  segment 
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fails  to  meet  water  quality  standards  due  to  high  fecal  coliform  levels. 

Segment  11  -  Truman  Highway  bridge  to  confluence  with  Mother  Brook  (River 
Miles  8.9-7.9)  -  The  area  is  characterized  by  swamps  and  bogs.   Flow  charac- 
teristics also  remain  undefined.   Fecal  coliform  levels  remain  high.   DO 
begins  to  increase. 

Segment  12  -  Confluence  Mother  Brook  to  Hollingsworth  and  Vose  Dam  (River 
Miles  7.9-7.0)  -  River  conditions  here  are  similar  to  those  directly  up- 
stream.  There  is  a  continued  increase  in  DO  levels. 

Segment  13  -  Hollingsworth  and  Vose  Dam  to  Diamond  International  Dam 
(River  Miles  7.0-4.5)  -  After  leaving  Fowl  Meadow  Marsh,  the  river  channel 
becomes  re-defined  with  attendant  improved  flow  characteristics.   DO  levels 
show  little  change  and  coliform  levels  remain  high.   Water  quality  standards 
are  not  met. 

Segment  14  -  Diamond  International  Dam  to  Milton  Lower  Falls  Dam  (River 
Miles  4.5-4.2)  -  The  level  of  dissolved  oxygen  continues  to  improve.  Chan- 
nelization and  increased  slope  of  the  stream  bed  cause  the  river  to  flow 
fairly  rapidly  through  Mattapan  and  Milton.   The  river  is  impounded  by  the 
Walter  Baker  Dam  which  separates  the  fresh  water  portion  of  the  Neponset 
from  its  tidal  portion.   Fecal  coliform  levels  continue  to  exceed  standards. 


WEYMOUTH  RIVER  BASIN 


Segment  WF1  -  Monatiquot  River  -  Route  37  to  dam  at  Factory  Hill  Road  -  This 
segment  exhibited  a  major  coliform  problem  in  both  the  1975  and  1978  surveys. 
Some  reaches  of  the  stream  also  experience  a  diurnal  dissolved  oxygen  swing 
below  the  5.0  mg/1  standard.   Sources  of  pollution  are  believed  to  be  septic 
tank  failures  and  urban  runoff. 

Segment  WF2  -  Weymouth  Fore  River  -  Factory  Hill  Road  dam  to  Hingham  Bay  - 
Water  quality  data  for  this  segment  is  limited.   No  violations  of  the  Class 
SB  criteria  were  observed  in  the  stream  surveys  although  it  is  expected  that 
coliform  problems  may  occur  intermittently. 

Segment  WB1  -  Weymouth  Back  River  -  outlet  Whitman's  Pond  to  Iron  Hill  Dam  - 
Water  in  this  segment  is  currently  of  Class  C  quality.   High  coliform  counts 
preclude  a  Class  B  condition.   Sources  of  bacterial  pollution  include  urban 
runoff  and  septic  system  failures. 

Segment  WB2  -  Weymouth  Back  River  -  Iron  Hill  Dam  to  Hingham  Bay  -  The 
limited  water  quality  data  of  this  segment  indicates  that  Class  SB  conditions 
are  currently  met.   Coliform  levels  have  been  a  problem  in  recent  years 
possibly  due  to  sewage  discharges  from  bypasses  and  lift  station  overflows. 
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LAKES  AND  PONDS 


Within  the  Boston  Harbor  Drainage  area  there  are  166  lakes  and  ponds  which  cover 
5,392  acres.   Fourteen  surveys,  one  intensive  and  thirteen  baselines  have  been 
conducted  in  the  drainage  area. 


Inventory- 


Boston  Harbor  Drainage  Area 

Number  of  lakes  and  ponds 

Surface  area  of  lakes  and  ponds 
(in  acres) 

Number  of  lakes  and  ponds  greater 
than  10  acres 

Surface  area  of  lakes  and  ponds 
greater  than  10  acres 

Number  of  officially  recognized 
Great  Ponds 

Surface  area  of  officially  recog- 
nized Great  Ponds  (in  acres) 
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573 

1,473 

1,893 
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1,345 

1,700 

1,029 

324 

4,947 
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Intensive  Survey 


Name 


Location 


Year  Surveyed 


Upper  Mystic  Lake 


Winches t er/Ar ling t on /Medf or d 


1974-1975 
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Classification: 


Severity 

Stratified/ 

Name 

Location 

Drainage 

Points 

Unstratif ied 

Spy  Pond 

Arlington 

Mystic 

16 

S 

Lower  Mystic  Lake 

Arlington/Medford 

Mystic 

15 

S 

Upper  Mystic  Lake 

Winchester /Arlington/ 
Medford 

Mystic 

15 

S 

Horn  Pond 

Woburn 

Mystic 

10 

S 

Whitman's  Pond 

Weymouth 

Weymouth 

10 

S 

Sunset  Lake 

Braintree 

Weymouth 

8 

S 

Massapoag  Pond 

Sharon 

Neponset 

7 

S 

Halls  Pond 

Brookline 

Lower  Charles 

15 

U 

Hardy  Pond 

Brookline 

Lower  Charles 

12 

U 

Sargent  Pond 

Brookline 

Lower  Charles 

10 

U 

Leverett  Pond 

Brookline 

Lower  Charles 

9 

U 

Straits  Pond 

Cohasset/Hull 

Boston  Harbor 

9 

U 

Walker  Pond 

Watertown 

Lower  Charles 

9 

U 

Willow  Pond 

Brookline 

Lower  Charles 

7 

u 
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3.  BUZZARDS  BAY  DRAINAGE 

The  Buzzards  Bay  drainage  basin  is  formed  by  seven  major  coastal  river  basins 
which  discharge  their  waters  to  the  Massachusetts  coastline  from  Bourne  to 
Westport.   The  Cape  Cod  Canal  determines  the  eastern  border  of  the  basin, 
while  the  Rhode  Island  state  line  defines  the  western  border.   From  east  to 
west,  the  major  river  basins  are:   Agawam,  Wankinco,  Weweantic,  Mattapoisett, 
Acushnet,  Paskamanset/Slocums,  and  Westport.   The  Buzzards  Bay  Basin  has  an 
approximate  drainage  area  of  350  square  miles.   The  1970  population  within 
the  basin  is  estimated  at  200,000  people  (estimated  from  SENE  Study  figures). 

Geologically,  the  Buzzards  Bay  Basin  is  characterized  as  a  low  granitic  up- 
land with  glacial  till  and  outwash  deposits  forming  the  soils.   The  terrain 
can  be  described  as  low  and  gently  rolling,  with  elevations  ranging  from 
slightly  more  than  200  feet  in  the  hilly  northernmost  portions  of  the  basin 
to  sea  level  at  the  coastline.   The  minimal  elevation  change  in  the  basin 
accounts  for  the  meandering  nature  of  most  of  the  rivers. 

The  straight-line  distance  of  the  Buzzards  Bay  coastline  is  32  miles,  but 
its  actual  total  length  is  210  miles  when  all  the  unconformities  are  ac- 
counted for.   The  numerous  harbors  and  coves  formed  by  the  jagged  coast- 
line are  used  extensively  for  recreational  and  commercial  purposes.   New 
Bedford  Harbor,  which  is  famous  for  its  whaling  history,  is  the  industrial 
and  commercial  center  of  the  basin  and,  in  turn,  suffers  the  most  severe 
water  quality  problems.   These  can  be  mainly  attributed  to  discharges  of 
sewage  from  combined  sewer  overflows  and  varied  industrial  discharges.   The 
problems  plaguing  other  harbors  within  Buzzards  Bay  include  discharges  of 
sanitary  wastes  from  municipal  collection  systems  and  from  watercraft.   Oil 
pollution  from  the  on-shore  terminals  and  the  off-shore  tankers  is  a  problem 
that  is  common  to  the  entire  coastline  of  Buzzards  Bay. 

With  the  exception  of  the  Acushnet  River  and  New  Bedford  Harbor  area,  indus- 
trial wastewater  discharges  are  few  in  number  and  have  little  impact  on  the 
quality  of  the  receiving  waters. 

There  are  five  municipal  wastewater  treatment  plants  serving  the  communities 
of  Wareham,  Marion,  Fairhaven,  New  Bedford,  and  Dartmouth.   The  New  Bedford 
facility  provides  primary  treatment,  while  the  remaining  plants  offer  at 
least  secondary  treatment. 

Non-point  pollution  sources  to  the  rivers  and  harbors  of  Buzzards  Bay  include 
stormwater  runoff,  agricultural  runoff,  and  possibly  leachate  and  landfill 
runoff.   Included  within  the  category  of  agricultural  runoff  is  the  use  of 
pesticides  by  the  cranberry  industry  which  has  in  past  years  been  responsible 
for  fish  kills  in  rivers  located  in  the  eastern  portion  of  the  basin.   Wet- 
land areas,  in  certain  instances,  are  considered  natural  non-point  sources 
of  pollution  because  of  high  color,  high  carbonaceous  oxygen  demand,  and 
low  dissolved  oxygen  waters  contributed  by  them  to  streams. 


Water  Quality  Surveys 

During  the  summer  of  1975,  the  Division  of  Water  Pollution  Control  surveyed 
the  major  rivers  and  harbors  within  Buzzards  Bay.   A  total  of  four  weeks  were 
spent  on  data  collection  from  approximately  sixty  sampling  points  within  the 
basin.   The  results  of  these  surveys  have  been  published  by  the  Division  in  a 
report  entitled  Buzzards  Bay  1975  Part  A,  Water  Quality  Data. 
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Major  wastewater  discharges  to  the  Buzzards  Bay  were  sampled  during 
October  1975.   Selected  discharges  were  again  sampled  during  September  1976 
and  September  1977.   The  sampling  results  have  been  published  by  the  Divi- 
sion in  two  reports  entitled  Buzzards  Bay  1975-1976  Part  B,  Wastewater  Dis- 
charge Data,  and  Buzzards  Bay  1975-1977  Part  B,  Wastewater  Discharge  Data. 
Water  pollution  problems  in  the  Acushnet  River  and  New  Bedford  Harbor 
were  studied  extensively  in  the  summer  of  1971  by  the  Southeast  Regional 
Office  and  the  Water  Quality  and  Research  Section  of  the  Division  of  Water 
Pollution  Control.   The  results  of  this  survey  have  been  published  by 
the  Division  in  a  report  entitled  New  Bedford  Harbor  and  Acushnet  River 
Water  Quality  Study,  1971. 

Basin  Segmentation 

To  facilitate  water  quality  analysis  of  the  basin,  various  waterbodies 
were  physically  segmented  according  to  similar  characteristics.   Segment 
divisions  were  a  result  of  a  change  in  hydrology,  a  variation  of  the  water 
quality  due  to  an  addition  of  pollutants,  or  a  change  in  the  river's 
classification. 

Present  Conditions 

Segment  1  -  Buttermilk  Bay  -  There  are  no  known  major  point  discharges  of 
wastewater  to  Buttermilk  Bay.   The  1975  survey  results  indicate  the  water 
to  be  of  excellent  quality.   However,  sampling  was  limited  and  potential 
problems  do  exist.   The  area  surrounding  the  bay  is  heavily  developed  and 
is  not  sewered.   This  presents  the  possibility  of  localized  water  quality 
problems  from  failing  septic  systems.   Discharges  of  untreated  sanitary 
wastes  from  larger  watercraft  may  also  pose  localized  hazards  to  shell- 
fishing  and  swimming.   Oil  pollution  of  a  minor  nature  results  from  the 
high  concentration  of  pleasure  craft  in  the  area. 

Segment  2  -  Onset  Bay  -  Onset  Bay  receives  no  known  discharges  of  waste- 
water, and  the  1975  sampling  results  show  that,  in  general,  the  water  is 
of  the  highest  quality.   However,  it  is  impossible  to  fully  assess  the 
water  quality  of  the  entire  bay  from  this  limited  survey.   Potential 
problems  cited  for  Segment  1  also  exist  in  the  Onset  Bay  segment. 

Segment  3  -  Agawam  River,  headwaters  to  Wareham  STP  discharge  -  The  1975 
sampling  results  show  the  Agawam  River  in  this  segment  to  be  within  Class  B 
requirements  at  all  sampling  stations.   However,  the  temperature  exceeded 
Class  B  standards  for  cold  water  fishery  use. 

Segment  3a  -  Agawam  River,  Wareham  STP  discharge  to  river  mouth  -  Nutrient 
levels  increase  in  this  segment  due  to  effluent  from  the  Wareham  treatment 
plant.   However,  the  discharge  is  highly  treated  and  has  little  impact  on 
the  overall  quality  of  the  river  water.   The  thermal  and  dissolved  oxygen 
levels,  although  within  general  Class  B  standards,  do  not  meet  the  more 
stringent  requirements  for  cold  water  fishery  classification. 

Segment  4  -  Wankinco  River  -entire  length  -  Large  wetland  areas  form  much 
of  the  Wankinco 's  drainage  basin  and  numerous  impoundments  are  found  along 
the  main  stem.   Sampling  above  the  community  of  Carver  showed  total 
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coliform  bacteria  consistently  in  slight  violation  of  Class  B  standards. 
The  source  of  the  pollutant  is  unknown  and  further  investigation  is  re- 
quired.  Phosphorus  and  C.O.D.  levels  downstream  from  the  former  Wareham 
landfill  indicated  that  leachate  may  be  entering  the  Wankinco  from  the 
landfill.   Another  possible  source  of  these  pollutants  is  the  regional 
septage  handling  lagoons  located  to  the  west  of  the  river.   However,  these 
increases  in  pollutant  levels  do  not  exceed  limits  for  Class  B  waters. 

Segment  5  -  Wareham  River  -  The  Wareham  River  is  formed  by  the  confluence 
of  the  Agawam  and  Wankinco  Rivers,  and  is  tidally  influenced  along  its 
entire  length.   The  most  noticeable  change  in  water  quality  below  the  con- 
fluence is  an  increase  in  ammonia-nitrogen.   However,  clean-water  ocean 
sampling  indicates  that  these  levels  are  not  due  to  any  single  pollution 
source,  but  are  merely  background  levels  found  in  Buzzards  Bay.    High 
water  temperatures  during  the  surveys  acted  to  decrease  the  saturation  value 
of  dissolved  oxygen.   Hence  minimum  D.O.  concentrations  near  the  confluence, 
although  in  violation  of  Class  SA  requirements,  were  not  considered  a 
problem.   Previously,  there  were  high  coliform  bacteria  concentrations  in 
the  upper  reaches  of  the  Broad  Marsh  River,  a  tidal  estuary  of  the  Wareham 
River.   The  problem  was  due  to  leachate  from  failing  septic  systems  and  the 
area  has  since  been  sewered  to  the  Wareham  wastewater  treatment  plant. 
During  the  summer  months  the  Wareham  River  supports  heavy  recreational 
boating.   It  is  likely  that  untreated  sanitary  discharges  from  the  water- 
craft  produce  localized  areas  of  lower  water  quality.   Oil  spills  on  the 
Wareham  from  fuel  oil  dealers  in  Wareham  Center  have  been  a  problem  in  the 
past  and  likely  will  continue  in  the  future.     The  Division's  Southeast 
Regional  Office  (SERO)  conducted  sampling  on  September  28,  1976,  of  storm 
drains  in  the  areas  of  Pinehurst  Beach,  Swift's  Beach,  and  Pine  Point,  which 
are  coastal  areas  of  the  Wareham  River.   The  results  indicated  that  septic 
tank  leachatewasa  serious  problem  to  the  river.   Since  1975,  the  area  has 
been  sewered.   Despite  the  results  from  the  1975  survey  which  indicate  that 
few  water  quality  problems  exist,  the  Wareham  River  is  considered  to  be  of 
SB  quality  based  on  SERO's  sampling  results  and  problems  which  are  known  to 
occur  periodically  due  to  the  above-cited  sources. 

Segment  6  -  Weweantic  River  -  above  outlet  of  Horseshoe  Pond  -  Much  of  the 
drainage  area  of  the  Weweantic  consists  of  wetlands,  and  numerous  cranberry 
bogs  are  scattered  throughout  the  basin.   The  intensive  use  of  this  basin 
by  the  cranberry  industry  has  made  the  Weweantic  River  well  known  for  its 
pesticide  pollution  problems.   There  are  no  known  direct  discharges  of  waste- 
water to  the  Weweantic  River.   Three  landfill  sites  are  located  within  the 
drainage  basin,  two  of  which  are  no  longer  in  use.   The  sampling  results 
indicate  that  there  are  no  major  water  quality  problems  resulting  from  the 
two  former  landfill  sites.   The  active  site  is  well  situated  and  there 
appears  to  be  no  important  runoff  or  leachate  problems.   Naturally  caused 
water  quality  problems  tend  to  occur  when  wetland  areas  are  flushed  during 
periods  of  heavy  precipitation.   Particularly  noticeable  are  low  dissolved 
oxygen  concentrations,  higher  than  normal  concentrations  of  total  phospho- 
rus, low  pH  and  higher  than  expected  concentrations  of  iron,  at  upstream 
sampling  sites.   However,  these  problems  are  assumed  to  occur  only  period- 
ically and  downstream  the  concentrations  of  dissolved  oxygen  recover  by 
natural  stream  aeration  processes. 
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Segment  7  -  Weweantic  River  -  outlet  of  Horseshoe  Pond  to  river  mouth  - 
Downstream  of  the  outlet  of  Horseshoe  Pond  the  Weweantic  River  becomes 
tidal.   Both  high  and  low  tide  samples  were  taken.   Ammonia-nitrogen  con- 
centration was  noticeably  higher  for  the  high-tide  samples,  which  is  due  to 
the  background  concentration  found  in  Buzzards  Bay.   The  pH  and  total 
phosphorus  concentration  also  increased  to  background  levels.   The  Weweantic 
River  is  open  to  shellfishing  and  on  the  basis  of  the  survey  results,  is 
meeting  Class  SA  criteria. 

Segment  8  -  Sippican  River  -  above  County  Road  -  There  are  no  known  sources 
of  pollution  to  the  Sippican  River  other'  than  the  pesticides  problem  common 
to  all  rivers  in  this  portion  of  Buzzards  Bay.   The  dissolved  oxygen  con- 
centrations during  the  survey  were  consistently  below  the  minimum  allowable 
concentration  for  Class  B  waters.   These  low  values  are  believed  due  to 
the  naturally  occurring  low  dissolved  oxygen  content  found  in  wetland  waters 
and  the  sluggish  nature  of  the  Sippican  River.   For  this  reason,  the  low 
dissolved  oxygen  values  are  not  considered  in  violation  of  Class  B  criteria. 

Segment  9  -  Sippican  River  -  County  Road  to  river  mouth  -  The  Sippican  River 
is  still  freshwater  at  this  point  but  becomes  tidally  influenced  a  short 
distance  downstream.   A  recovery  in  dissolved  oxygen  concentrations  is 
noticeable.   Due  to  violation  of  Class  SA  criteria  for  total  coliform  bac- 
teria concentrations,  this  portion  of  the  Sippican  River  is  considered  to 
be  of  SB  quality.   The  source  of  the  bacteria  is  unknown. 

Segment  10  -  Sippican  Harbor  -  Sippican  Harbor  has  been  classified  as  an 
SA  body  of  water  by  the  Division.   All  but  a  small  portion  of  the  harbor  is 
presently  of  SA  quality  and  is  open  to  shellfishing.   A  small  cove  at  the 
head  of  the  harbor  has  been  closed  to  shellfishing  due  to  high  concentra- 
tions of  mercury.   The  Massachusetts  Department  of  Environmental  Quality 
Engineering  has  identified  the  source  as  mercury-based  anti-foulant  paints 
used  on  the  hulls  of  racing  craft. 

Segment  11  -  Aucoot  Cove  -  Aucoot  Cove  is  the  receiving  water  for  the 
secondary  treated  effluent  from  Marion's  wastewater  treatment  plant.   To 
maintain  the  quality  of  the  shellfishing  flats  of  Aucoot  Cove,  this  dis- 
charge is  lagooned  during  the  summer  months.   The  results  from  survey  sam- 
pling indicate  that  Aucoot  Cove  is  a  high-quality  shellfishing  area  that  is 
well  within  its  Class  SA  requirements. 

Segment  12  -  Mattapoisett  River  -  entire  length  -  The  Division  has  classi- 
fied the  Mattapoisett  River  as  a  Class  B  stream.   Its  water  quality  is  of 
special  interest  due  to  the  municipal  well  fields  near  its  course  which  serve 
the  communities  of  Fairhaven  and  Mattapoisett.   There  are  no  known  sources 
of  either  point  or  non-point  pollution  to  the  Mattapoisett  River.   Inputs 
of  organic  material  from  the  large  wetland  areas  within  the  watershed  cause 
local  increases  in  COD,  B0D-,  and  nutrient  values.   Although  generally 
within  Class  B  requirements,  some  high  concentrations  of  coliform  bacteria 
indicate  the  possibility  of  minor  unknown  sources  of  pollution.   Low  dis- 
solved oxygen  concentrations  found  at  all  sampling  stations  are  due  to 
the  characteristically  low  D.O.  content  of  wetland  waters  which  comprise 
much  of  the  river's  total  flow  and  to  the  sluggish  nature  of  the  river 
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itself.   Other  results  of  this  natural  condition  are  low  pH  and  notice- 
ably higher  iron  concentration.   Because  the  low  D.O.  values  are  due  to 
natural  causes,  the  Mattapoisett  River  is  considered  to  be  of  Class  B 
quality. 

Segment  13  -  Mattapoisett  Harbor  -  Overall,  Mattapoisett  Harbor  is  of  SA 
quality  but  has  obvious  problems  which  are  the  result  of  raw  sewage 
discharges  at  Town  Pier.   Certain  areas  of  the  harbor  are  considered  to 
be  of  Class  SB  quality,  suitable  for  swimming  but  not  for  shellf ishing, 
due  to  the  differing  coliform  bacteria  requirements  for  each  activity. 

Segment  14  -  Nasketucket  Bay  -  Nasketucket  Bay  is  among  the  highest 
quality  bodies  of  water  within  Buzzards  Bay.   It  receives  no  wastewater 
discharges  and  is  open  to  shellf ishing.   Due  to  its  expected  high  quality, 
the  Division  has  had  no  sampling  stations  on  the  bay. 

Segments  15  &  16  -  New  Bedford  Reservoir;  Acushnet  River  to  Hamlin  Road  - 
The  headwaters  of  the  Acushnet  River  are  formed  by  the  New  Bedford  Reser- 
voir, which  is  no  longer  in  use  but  serves  as  an  emergency  water  supply. 
As  expected,  the  quality  of  the  Acushnet  River  at  this  point  is  excellent 
and  was  well  within  Class  B  criteria.   There  are  no  pollution  sources  to 
the  reservoir. 

Segment  17  -  Acushnet  River  from  Hamlin  Road  to  Main  Street  -  Wastes  from 
White's  Dairy  Farm  enter  the  Acushnet  River  as  a  direct  discharge  to  a 
feeder  stream  and  as  runoff.   The  problems  caused  by  this  source  of  pollu- 
tion are  not  as  severe  as  in  1971,  but  wide  ranges  of  dissolved  oxygen  and 
high  coliform  concentrations  cause  violations  of  Class  B  standards. 


Segments  18  &  19  -  Acushnet  River  from  Main  Street  to  Route  6;  New  Bedford 
Inner  Harbor  -  The  1975  surveys  show  an  overall  improvement  in  the  quality 
of  Inner  New  Bedford  Harbor.   This  can  be  attributed  to  actions  taken  by 
the  City  of  New  Bedford  to  limit  dry  weather  flows  from  combined  sewer 
overflows  and  the  connection  of  numerous  sanitary  and  industrial  discharges 
to  municipal  sewer  lines.   Despite  the  improvement, an  accumulation  of 
polluted  mud  on  the  harbor  bottom  will  continue  to  affect  the  water  quality 
of  New  Bedford  Harbor.   Low  dissolved  oxygen  values  result  from  the  demand 
exerted  by  the  bottom  muds,  and  concentrations  of  heavy  metals  remain  at 
levels  which  are  toxic  to  most  benthic  organisms.   Dredging  would  be  re- 
quired for  Inner  New  Bedford  Harbor  to  meet  SB  criteria. 

Segment  20  -  Outer  New  Bedford  Harbor  -  The  overall  quality  of  Outer  New 
Bedford  Harbor  has  also  improved  from  1971  to  1975.   Despite  low  coliform 
bacteria  levels,  the  harbor  is  considered  to  be  of  SC  quality  due  to  the 
magnitude  of  the  pollutional  load  from  New  Bedford's  wastewater  treatment 
plant.   The  problem  with  toxic  concentrations  of  heavy  metals  in  bottom 
muds  is  much  less  severe  in  the  Outer  Harbor.   Heavy  metals  continue  to 
be  discharged  to  the  Outer  Harbor  from  numerous  metal-plating  industries 
connected  to  the  New  Bedford  plant,  but  their  concentrations  are  con- 
siderably less  due  to  each  industry  pretreating  its  effluent  prior  to  dis- 
charge to  the  municipal  system. 
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Segment  21  -  Clark  Cove  -  There  are  twelve  combined  sewer  overflows  from  New 
Bedford's  collection  system  which  periodically  discharge  to  the  cove. 
The  intermittent  nature  of  these  wastewater  flows  results  in  widely  varying 
water  quality.   No  problems  were  found  in  Clark  Cove  during  the  1971  or 
1975  surveys.   It  is  likely,  however,  that  at  times  of  heavy  precipitation, 
raw  sewage  bypasses  from  the  Rodney  French  Drive  West  Pumping  Station  and 
the  combined  sewer  overflows  result  in  a  temporarily  lower  quality.   Due 
to  these  temporary  water  quality  problems  the  overall  quality  of  Clark 
Cove  is  considered  to  be  SB. 

Segment  22  -  Apponagansett  Bay  -  The  community  of  Dartmouth  has  a  recently 
completed  secondary  wastewater  treatment  plant  which  discharges  via  a 
deep  ocean  outfall  to  Buzzards  Bay.   Much  of  the  area  surrounding  Appona- 
gansett Bay  remains  to  be  sewered  to  the  plant,  and  failing  septic  systems 
are  a  problem.   Thirty-seven  acres  of  the  Inner  Harbor  have  been  closed  to 
shellfishing  by  the  Division  of  Water  Supply.   Discharges  of  sanitary  waste 
from  numerous  pleasure  craft  moored  within  the  harbor  may  be  an  additional 
source  of  high  coliform  bacteria  concentrations. 

Segment  23  -  Paskamanset  River  -  The  Paskamanset  River  is  by  nature  a  slow 
moving  and  meandering  river  which  drains  large  wetland  areas.   As  a  result, 
reaeration  is  minimal  and  low  dissolved  oxygen  concentrations  are  found 
along  its  entire  length.   Unusually  low  pH  values  are  also  characteristic 
of  wetland  waters.   The  survey  results  showed  no  leachate  problems  from  two 
sanitary  landfills  located  near  the  rivers  course.   Higher  than  expected 
coliform  bacteria  concentrations  at  one  station  indicate  minor  pollution 
problems,  possibly  from  failing  septic  systems. 

Segment  24  -  Slocums  River  -  The  Slocums  is  tidal  along  its  entire  length 
and  has  no  known  pollution  problems.   It  easily  meets  its  SA  classification 
and  is  open  to  shellfishing. 

Segments  25  &  26  -  Shingle  Island  River;  Noquochoke  Lake  -  The  water  quality 
in  these  segments  generally  meets  Class  B  criteria.   Dissolved  oxygen  con- 
centrations were  occasionally  below  standard  at  the  outlet  of  Noquochoke 
Lake,  but  this  was  believed  due  to  natural  conditions. 

Segment  27  -  Westport  River,  East  Branch,  from  outlet  of  Noquochoke  Lake 
to  Old  County  Road  -  The  Westport  River  does  not  meet  Class  B  standards 
due  to  high  counts  of  coliform  bacteria.   Possible  causes  are  treated 
wastewater  discharged  from  Lincoln  Park  Amusement  Company,  failing  septic 
systems  or  development  along  the  river  in  this  area. 

Segment  28  -  Westport  River,  East  Branch,  from  Old  County  Road  to  river 
mouth  -  High  coliform  bacteria  concentrations  near  the  river's  mouth  indi- 
cated possible  discharges  of  untreated  sanitary  waste  from  recreational 
and  commercial  watercraft  in  this  area.   Despite  this  problem,  the  East 
Branch  of  the  Westport  River  is  considered  to  be  of  SA  quality  overall. 

Segment  29  -  Westport  River,  West  Branch  -  entire  length  -  There  are  no 
known  wastewater  discharges  to  the  West  Branch  of  the  Westport  River. 
Except  for  occasional  high  coliform  bacteria  counts,  the  parameters  were 
found  to  be  within  Class  B  criteria. 
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LAKES  AND  PONDS 

There  are  162  lakes  and  ponds  in  the  Buzzards  Bay  Drainage,  of  which  only 
two,  White  Island  Pond  and  Lake  Noquochoke  have  been  surveyed.   White 
Island  Pond  data,  will  be  published  as  an  intensive  study  in  the  near 
future. 

Inventory 
Buzzards  Bay  Drainage 

Number  of  lakes  and  ponds 162 

Surface  area  of  lakes  and  ponds  (in  acres) 6,224 

Number  of  lakes  and  ponds  greater  than  10  acres 115 

Surface  area  of  lakes  and  ponds  greater  than  10  acres. 5,948 

Number  of  officially  recognized  Great  Ponds 16 

Surface  area  of  officially  recognized  Great  Ponds  (in  acres) 1,937 

Classification: 

Severity     Stratified/ 
Name  Location  Points     Unstratif ied 

Lake  Noquochoke      North  Dartmouth        13  S 

White  Island  Pond    Plymouth/Wareham        7  U 
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4.  CAPE  COD  DRAINAGE  BASIN 


Cape  Cod  consists  of  15  towns  with  a  permanent  population  of  97,000.   Its 
total  area  is  410  square  miles,  of  which  17  square  miles  are  water.   The 
basin  lacks  long  rivers  and  streams.   The  Herring  River,  which  is  the 
Cape's  longest  river,  is  only  six  miles  long. 

The  Cape's  soil  is  composed  of  unconsolidated  glacial  material  such  as  sand, 
gravel  and  boulders  deposited  during  the  Ice  Age.   These  deposits  are  found 
at  various  depths  throughout  the  Cape,  with  a  maximum  depth  of  approximately 
500  feet  below  sea  level.   Beaches  were  formed  as  a  result  of  the  melting 
ice  releasing  the  debris  (clay,  silt,  sand  and  boulders)  it  held  and  the 
action  of  the  ocean. 

Most  of  the  water  quality  problems  on  the  Cape  are  due  to  failing  septic 
systems  and  high  use  boating  areas.   These  problems  have  a  direct  impact  on 
the  closure  of  some  shellfishing  in  numerous  harbors.   It  should  be  noted 
however,  that  most  areas  not  meeting  the  strict  standards  for  open  shell- 
fishing  are  of  sufficiently  high  quality  to  permit  swimming. 

The  high  quality  of  the  coastal  waters  is  matched  by  that  of  the  surface 
and  groundwaters.   The  groundwater  system,  which  expresses  itself  at  the 
surface  in  ponds,  is  the  most  important  freshwater  resource  on  the  Cape. 
Groundwater  is  the  water  supply  source  for  all  drinking  water  on  Cape  Cod 
and  is  also  the  eventual  receiving  water  for  the  discharge  from  the  few 
municipal  and  other  treatment  plants  which  now  exist  along  with  all  the 
individual  home  disposal  systems. 

Some  saltwater  intrusion  of  groundwater  has  occurred  in  the  North  Truro- 
Provincetown  area  dating  back  to  the  1930 's  and  some  areas  have  high  con- 
centrations of  iron  and  manganese  in  the  groundwater.   These  latter  two 
constituents  present  a  problem  in  water  supplies  because  of  staining  and  can 
necessitate  treatment  for  their  removal  if  present  in  sufficient  quantities. 
These  substances  originate  from  natural  groundwater  processes. 


Intensive  Water  Quality  Surveys 

The  Cape  Cod  Basin  was  first  sampled  under  the  Division's  monitoring  pro- 
gram in  the  summer  of  1976.   The  program  consisted  of  samples  collected  on 
June  8-10,  July  19-22,  and  August  31-September  1.   A  total  of  over  300 
stations  were  included  in  the  survey,  with  most  of  these  located  in  the 
numerous  bays  and  estuaries  on  Cape  Cod.   The  information  collected  proved 
the  waters  of  Cape  Cod  to  be  of  the  highest  quality  of  any  in  the  state. 
There  were  few  areas  where  violations  of  standards  did  occur,  but  these 
were  mostly  coliform  bacteria  and  not  of  major  consequence.   The  next 
scheduled  water  quality  survey  will  be  in  1981.   The  results  of  the  1976 
survey  can  be  found  in  the  Cape  Cod  Water  Quality  and  Wastewater  Discharge 
Data  1976  report. 
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Compliance  Monitoring 

Discharges  to  the  waters  of  the  Cape  Cod  Basin  have  been  sampled  for  the 
years  1975-76,  1976-77,  and  1977-78.   There  are  19  discharges  on  Cape  Cod; 
six  of  these  are  to  groundwater  and  the  remaining  13  are  to  surface  waters. 
The  results  of  these  surveys  can  be  found  in  the  Cape  Cod  Water  Quality  and 
Wastewater  Discharge  Data  1976  report. 


Basin  Segmentation 

To  quantify  the  water  quality  problems  in  each  area  so  that  they  may  be 
compared,  the  water  courses  are  first  segmented.   Major  geographic  features 
such  as  harbors  and  bays  constitute  segments.   In  general,  a  segment  repre- 
sents a  portion  of  the  whole  waterbody  which  is,  or  would  be  affected  by  a 
discharge  in  the  area. 


Present  Conditions 

Segment  64A  -  Cape  Cod  Canal  -  Sandwich  -  Heavy  oil  tanker  and  pleasure  boat 
traffic  and  stormwater  runoff  present  some  occasional  non-point  source 
problems.   In  general  this  segment  meets  its  Class  SB  criteria. 

Segment  65  -  Mill  Creek  -  Sandwich  -  This  segment  is  in  violation  of  Class  SA 
standards.   Extremely  high  coliform  counts  are  due  to  on-site  septic  systems 
in  the  area. 

Segment  66  -  Dock  Creek  -  Sandwich  -  This  segment  is  in  violation  of  Class  SA 
standards.   Severe  coliform,  moderate  ammonia  nitrogen,  and  minor  nutrient 
problems  exist  along  with  moderate  dissolv-d  oxygen  problems.   Sources  are 
considered  to  be  non-point,  probably  urban  runoff  and  failing  septic  systems. 

Segment  67  -  Old  Harbor  Creek  -  Sandwich  -  This  segment  meets  Class  SA 
criteria. 

Segment  68  -  Scorton  Creek  -  Sandwich  -  This  segment  meets  Class  SA  criteria. 

Segment  69  -  Barnstable  Harbor  -  Sandwich  -  Moderate  coliform  and  minor  dis- 
solved oxygen  problems  due  to  failing  septic  systems  and  municipal  discharge. 

Segment  70  -  Chase  Garden  Creek  -  Yarmouth  -  Major  coliform  problems  due  to 
discharge  at  Aquaculture  Research  Corporation  and  failing  septic  systems. 

Segment  71  -  Sesuit  Creek  -  Dennis  -  Major  coliform  problems  due  to  failing 
septic  systems  and  urban  runoff. 

Segment  72  -  Quivett  Creek  -  Brewster  /  Dennis  -  Major  coliform  and  minor 
nutrient  problems  associated  with  on-site  systems  and  urban  runoff. 

Segment  73  -  Namskaket  Creek  -  Orleans  -  This  segment  meets  Class  SA  cri- 
teria. 
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Segment  74  -  Little  Namskaket  Creek  -  Orleans  -  Moderate  coliform  and  dis- 
solved oxygen  problems  due  to  failing  septic  systems  and  natural  causes. 

Segment  75  -  Rock  Harbor  Creek  -  Eastham  -  Moderate  coliform  and  dissolved 
oxygen  with  minor  nutrient  problems  due  to  failing  septic  systems  and 
natural  conditions. 

Segment  76  -  Boat  Meadow  River  -  Eastham  -  Major  dissolved  oxygen  and  coli- 
form problems  with  minor  nutrient  problems  due  to  on-site  systems  and 
natural  conditions. 

Segment  77  -  Herring  River  -  Eastham  -  This  segment  meets  Class  SA  criteria. 

Segment  78  -  Wellfleet  Harbor  -  Wellfleet  -  Major  solids  and  moderate  coli- 
form and  nutrient  problems  associated  with  failing  septic  systems,  urban 
runoff  and  heavy  boating  activity. 

Segment  79  -  Pamet  River  -  Truro  -  Except  for  some  moderate  coliform  prob- 
lems limited  to  a  small  area,  this  segment  meets  Class  SA  criteria. 

Segment  80  -  Provincetown  Harbor  -  Provincetown  -  Moderate  dissolved  oxygen, 
coliform  and  solids  problems  due  to  individual  discharges,  urban  runoff  and 
heavy  boating  traffic. 

Segment  81  -  Nauset  Harbor  -  Orleans  -  This  segment  meets  Class  SA  criteria. 

Segment  83  -  Chatham  Harbor  -  Chatham  -  This  segment  meets  Class  SA  criteria. 

Segment  83a  -  Frostfish  Creek  -  Chatham  -  This  segment  meets  Class  SA 
criteria. 

Segment  84  -  Stage  Harbor  -  Chatham  -  Moderate  coliform  problems  due  to 
failing  septic  systems,  urban  runoff  and  heavy  boating  traffic. 

Segment  85  -  Buck  Creek  -  Chatham  -  Moderate  dissolved  oxygen  and  coliform 
counts  due  to  on-site  systems  and  natural  conditions  in  isolated  areas. 

Segment  86  -  Red  River  -  Harwich  -  Moderate  coliform  problems  due  to  failing 
septic  systems  and  urban  runoff  prevent  this  segment  from  meeting  its 
classification. 

Segment  86a  -  Wychmere  Harbor  -  Harwich  -  Except  for  one  isolated  area  with 
moderate  coliform  problems,  this  segment  meets  its  SA  classification. 

Segment  86b  -  Aliens  Harbor  -  Harwich  -  This  segment  meets  its  SB  classi- 
fication criteria. 

Segment  87  -  Herring  River  -  Harwich  -  Major  coliform  and  moderate  nutrient 
problems  due  to  runoff  and  failing  septic  systems. 

Segment  88  -  Swan  Pond  River  -  Harwich  -  This  segment  meets  its  SA  classi- 
fication criteria. 
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Segment  89  -  Bass  River  -  Yarmouth/Dennis  -  Major  coliform,  moderate  dis- 
solved oxygen  and  minor  nutrient  problems  in  specific  areas  due  to  runoff 
and  failing  septic  systems. 

Segment  90  -  Parkers  River  -  Yarmouth  -  Moderate  coliform  counts  due  to 
failing  septic  systems  and  urban  runoff. 

Segment  91  -  Lewis  Bay  -  Yarmouth  -  Some  isolated  areas  have  moderate  coli- 
form problems  due  to  failing  septic  systems.   Otherwise  this  segment  meets 
Class  SA  criteria. 

Segment  91a  -  Lewis  Bay  -  Barnstable  -  Major  coliform  problems  due  to  boat- 
ing, urban  runoff  and  failing  septic  systems. 

Segment  92  -  Hyannis  Harbor  -  Barnstable  -  This  segment  meets  its  SA  classi- 
fication criteria. 

Segment  93  -  Centerville  Harbor  -  Barnstable  -  Moderate  coliform  and  minor 
solids  problems  due  to  failing  septic  systems  and  urban  runoff. 

Segment  94  -  Cotuit  Bay  -  Barnstable  -  Some  isolated  areas  have  moderate 
coliform  problems.   Otherwise  this  segment  meets  Class  SA  criteria. 

Segment  95  -  Popponesset  Bay  -  Mashpee  -  Some  isolated  areas  do  not  meet 
classification  due  to  moderate  coliform  problems.   Otherwise  this  segment 
meets  Class  SA  criteria. 

Segment  96  -  Waquoit  Bay  -  Falmouth  -  This  segment  meets  Class  SA  criteria. 

Segment  97  -  Eel  Pond  -  Falmouth  -  Except  for  one  isolated  area  with  moderate 
coliform  problems  from  failing  septic  systems  and  urban  runoff,  this  seg- 
ment meets  Class  SA  criteria. 

Segment  98  -  Bournes  Pond  -  Falmouth  -  This  segment  meets  its  Class  SA 
criteria. 

Segment  99  -  Green  Pond  -  Falmouth  -  Moderate  coliform  problem  in  an  isolated 
area  due  to  on-site  systems.   Otherwise  this  segment  meets  its  Class  SA 
criteria. 

Segment  100  -  Great  Pond  -  Falmouth  -  Other  than  a  moderate  coliform  pro- 
blem near  Route  28  this  segment  meets  Class  SA  criteria. 

Segment  101  -  Little  Pond  -  Falmouth  -  Isolated  area  at  the  northern  end  has 
moderate  coliform  problems  associated  with  failing  septic  systems.   Other- 
wise this  segment  meets  Class  SA  criteria. 

Segment  102  -  Falmouth  Inner  Harbor  -  Falmouth  -  This  segment  meets  Class  SB 
criteria. 

Segment  102a  -  Siders  Pond  -  Falmouth  -  Moderate  coliform  and  minor  solids 
problems  due  to  failing  on-site  systems  and  urban  runoff. 


94 


Segment  103  -  Salt  Pond  -  Falmouth  -  Moderate  coliform  and  dissolved 
oxygen  problems  in  the  southeast  cove  due  to  heavy  activity  in  the  beach 
area. 

Segment  104  -  Oyster  Pond  -  Falmouth  -  Major  coliform  problems  asso- 
ciated with  failing  septic  systems. 

Segment  105  -  Little  Harbor  -  Falmouth  -  This  segment  meets  Class  SA 
criteria. 

Segment  106  -  Great  Harbor  -  Falmouth  -  This  segment  meets  Class  SA  cri- 
teria. 

Segment  107  -  Eel  Pond  -  Woods  Hole  -  This  segment  meets  Class  SA  criteria. 

Segment  108  -  Quisset  Harbor  -  Falmouth  -  This  segment  meets  Class  SA 
criteria. 

Segment  109  -  Sipperwisset  -  Falmouth  -  This  segment  meets  Class  SA  cri- 
teria. 

Segment  110  -  West  Falmouth  Harbor  -  Falmouth  -  This  segment  meets  Class 
SA  criteria. 

Segment  111  -  Herring  Brook  -  Falmouth  -  Moderate  coliform  problem  asso- 
ciated with  failing  septic  systems  in  an  isolated  area.   Otherwise  seg- 
ment meets  Class  SA  criteria. 

Segment  112  -  Wild  Harbor  -  Falmouth  -  This  segment  meets  Class  SA  cri- 
teria. 

Segment  113  -  Megansett  Harbor  -  Falmouth/Bourne  -  Major  coliform  pro- 
blems associated  with  boating,  high  use  beaches,  and  on-site  systems. 

Segment  114  -  Red  Brook  Harbor  -  Bourne  -  This  segment  meets  Class  SA 
criteria. 

Segment  115  -  Pocasett  Harbor  -  Bourne  -  This  segment  meets  Class  SA 
criteria. 

Segment  116  -  Phinney ' s  Harbor  -  Bourne  -  This  segment  meets  Class  SA 
criteria. 

Segment  116a  -  Cape  Cod  Canal  -  Bourne  -  This  segment  meets  Class  SB 
criteria. 
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LAKES  AND  PONDS 


Although  there  are  only  a  few  small  freshwater  streams,  ponds  and  lakes 
are  abundant  on  Cape  Cod.   Most  ponds  are  relics  from  the  last  period 
of  glaciation  which  ended  approximately  15,000  years  ago.   The  ponds  are 
often  the  result  of  the  depressions  intersecting  the  groundwater  table. 

Existing  information  on  the  ponds  has  been  compiled  through  the  efforts  of 
the  University  of  Massachusetts.   The  Division's  lake  study  program  has 
not  as  yet  begun  investigations  of  ponds  on  the  Cape,  but  some  baseline 
data  has  been  collected  under  the  auspices  of  the  Cape  Cod  "208"  Study. 
During  the  study,  one  hundred  and  fifty-one  lakes  and  ponds  were  sampled 
over  the  course  of  a  week.   Thirty  of  these  were  then  chosen  for  intensive 
follow-up  study.   The  results  of  this  work  have  been  published  in  the 
Commission's  Areawide  Wastewater  Management  Study. 

There  have  been  two  baseline  and  one  intensive  water  quality  studies  on 
lakes  and  ponds  in  the  Cape  Cod  Drainage  by  the  Division.   John's  Pond 
intensive  survey  results  will  be  published  in  the  near  future. 


Inventory 

Cape  Cod  Drainage  Basin 

Number  of  lakes  and  ponds 353 

Surface  area  of  lakes  and  ponds  (acres) 11,711 

Number  of  lakes  and  ponds  greater  than  10  acres.... 206 

Surface  area  of  lakes  and  ponds  greater  than  10  acres 10,922 

Number  of  officially  recognized  Great  Ponds 54 

Surface  area  of  officially  recognized  Great  Ponds  (acres) 6,073 

Severity      Stratified/ 
Name  Location  Points      Unstratif ied 

Great  Pond  Eastham  13  S 

John's  Pond  Mashpee  10  S 

Herring  Pond         Eastham  9  S 
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5.  CHARLES  RIVER  BASIN 


The  Charles  River  is  a  coastal  stream  of  about  seventy  miles  in  length 
(excluding  the  Charles  Basin) .   In  Dedham,  approximately  one-third  of 
the  stream  flow  of  the  Charles  is  diverted  to  the  Neponset  River  via 
Mother  Brook.   Sometimes  in  low-flow  periods,  up  to  15  MGD  is  diverted 
by  the  Metropolitan  District  Commission  from  the  Sudbury  Aqueduct  to 
the  Charles  River. 

A  very  flat  gradient  causes  the  Charles  to  meander  extensively.   On  the 
main  stem  there  are  several  ponds  and  some  twenty  dams.   The  latter, 
most  of  which  are  artifacts  of  a  once  flourishing  water-powered  milling 
industry,  radically  alter  the  hydraulic  characteristics  of  the  river, 
to  the  detriment  of  water  quality. 

The  primary  uses  of  the  waters  of  the  Charles  River  Basin  include  water 
supply,  recreation,  and  waste  assimilation.   The  Charles  River  supports 
a  number  of  recreational  uses,  including  boating,  canoeing,  fishing,  and 
such  bankside  activities  as  hiking  and  picnicking.   Swimming  in  the 
Charles  River  is  no  longer  common,  due  to  its  polluted  state. 

The  upper  Charles  River,  along  with  three  upper  river  tributaries,  receives 
ten  significant  wastewater  discharges.   These  include  four  municipalities, 
three  institutions,  and  three  industries.   The  three  largest  polluters  are 
the  Town  of  Milford,  the  Town  of  Franklin,  and  Cott  Corporation  in  Millis. 
There  are  no  significant  wastewater  discharges  in  the  Middle  and  Lower 
Watershed,  although  a  number  of  very  small  cooling  water  discharges  are 
scattered  through  the  entire  Charles  River  Basin. 

Urban  stormwater  runoff  is  a  significant,  but  unquantified  source  of  pollu- 
tion in  the  Charles  River  Basin.   Other  non-point  sources  of  pollution  in- 
clude sand  and  gravel  mining  operations,  poorly  located  sanitary  landfills, 
old  town  dumps,  and  the  use  of  road  de-icing  salts.   Although  there  are  no 
combined  sewer  systems  within  the  basin,  infiltration  and  inflow  cause 
sewer  overflows  in  Milford  and  Waltham  and  in  the  Middle  Watershed  commu- 
nities connected  to  the  MDC  s  Wellesly-Framingham  interceptor  system. 

As  a  result  of  the  wastewater  discharges  on  the  Upper  Charles  and  pollution 
from  urban  runoff  and  other  land  use-related  sources,  the  Charles  River  is 
presently  highly  enriched  with  organic  wastes  and  inorganic  nutrients  and 
is  subject  to  bacterial  contamination.   Also,  other  surface  waters  of  the 
watershed,  as  well  as  the  groundwater  in  some  areas,  are  of  very  low  quality, 


Water  Quality  Surveys 

The  Charles  River  was  last  surveyed  intensively  by  the  Division  in  1978. 
Chemical  and  bacteriological  data  were  obtained  concurrently  with  stream 
flow  data.   The  water  quality  surveys  included  the  main  stem,  Mine  Brook, 
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Stop  River  and  single  stations  on  each  of  several  other  important  tri- 
butaries.  The  data  from  the  above  surveys  are  documented  in  The  Charles 
River  Water  Quality  Data  -  1978  and  The  Charles  River  Tributaries  Water 
Quality  Data  -  1978  report. 

The  Division  also  accomplished  various  wastewater  discharge  surveys  for 
the  Charles  River  Basin.   The  most  recent  discharge  survey  was  also  con- 
ducted in  1978.   Chemical  data  were  obtained  for  the  major  discharges  of 
the  basin  along  with  flow  measurements  or  estimates.   The  results  of  this 
survey  were  published  by  the  Division  as  The  Charles  River  1977  Wastewater 
Discharge  Data  report. 


Present  Conditions 

A  description  of  the  water  quality  of  the  various  segments  of  the  Charles 

River  Basin  is  given  in  Table  7.   A  definition  of  each  stream  segment 

and  a  discussion  of  the  respective  water  quality  problems  is  included  below. 

Segment  1  -  Source  to  Dilla  Street,  Milford  (above  River  Mile  76.5)  -  Water 
of  this  segment,  which  includes  public  water  supply  for  the  Town  of  Milford 
(Echo  Lake) ,  is  of  uniformly  high  quality,  although  the  sampling  at  Dilla 
Street  yielded  total  coliform  levels  in  violation  of  the  Class  A  criterion. 
Fecal  coliform  levels  remained  quite  low,  however,  and  the  problem  is  not 
considered  to  be  a  major  concern. 

Segment  2  -  Dilla  Street  to  Main  Street,  Milford  (River  Miles  76.5-75.2)  - 
This  segment  mostly  comprises  Cedar  Swamp  Pond,  Milford,  a  shallow,  eutro- 
phic  impoundment.   This  pond  is  choked  with  rooted  aquatic  weeds  and  ex- 
hibits high  algae  levels.   Nutrient  concentrations  are  moderately  high. 
Due  to  infiltration/inflow  problems,  this  segment  is  subject  to  overflows/ 
bypasses  from  the  Milford  sewerage  system.   Other  sources  of  pollution  are 
urban  runoff  and  the  old  Milford  dump  located  near  the  shore  of  the  pond. 
There  were  formerly  a  few  minor  industrial  discharges  here. 

Segment  3  -  Main  Street  to  Milford  STP  (River  Miles  75.2-73.4)  -  Excessive 
algae,  low  D.O.  levels  and  high  nutrient  concentrations  characterize  this 
segment.   Milford' s  sewer  system  has  overflows/bypasses  that  contribute  to 
high  coliform  levels  in  the  segment.   In  Hopedale,  Farrar  &  Carty,  Inc., 
operates  a  sanitary  landfill  located  near  the  floodplain  of  the  Charles. 

Segment  4  -  Milford  STP  to  Mine  Brook,  Franklin  -  (River  Miles  73.4-63.1) 
This  is  one  of  the  three  most  severely  polluted  segments  in  the  Charles 
River  Basin.   Below  the  Milford  STP  are  encountered  depressed  D.O. , 
potentially  toxic  ammonia  concentrations,  extremely  high  nutrient  concen- 
trations and  bacterial  contamination.   This  segment  is  subject  to  algal 
blooms  and  nuisance  duckweed  growths  (both  observed  in  Box  Pond,  Bellingham, 
in  1973) .   Nitrification  in  this  segment  is  probable.   In  addition  to  the 
Milford  STP,  it  is  believed  that  problems  with  subsurface  disposal  systems 
in  North  Bellingham  occur. 
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Segment  5  -  Mine  Brook  to  Populatic  Pond  outlet  (River  Miles  63.1-58.9)  - 
Pollution  of  this  segment  has  primarily  been  from  the  Franklin  STP,  entering 
the  main  stem  via  Mine  Brook.   During  the  1978  survey  D.O.  levels  were 
observed  to  be  depressed  and  nutrient  concentrations  high.   The  Franklin 
STP  was  shut  down  in  early  1980  when  the  Charles  River  Pollution  Control 
District  plant  was  activated.   It  is  anticipated  that  this  change  will 
result  in  a  significant  improvement  in  the  overall  water  quality  of  the 
segment.   Other  pollution  sources  in  this  segment  are  subsurface  disposal 
systems  in  the  Shepards  Brook  area  of  Franklin,  and  urban  runoff.   There 
is  also  a  minor  discharge  from  Your  Laundry  in  Medway. 

Segment  6  -  Populatic  Pond  outlet  to  Stop  River,  Medfield  (River  Miles 
58.9-51.8)  -  This  segment  is  not  severely  polluted.   Nutrient  concentrations 
remained  moderately  high  however,  and  a  minor  coliform  problem  has  been 
observed.   Pollution  from  subsurface  disposal  systems  in  Medfield  has  been 
documented.   The  discharge  from  the  advanced  CRCPD  treatment  plant  will  be 
to  this  segment. 

Segment  7  -  Stop  River,  Medfield,  to  Sugar  Brook,  Millis  (River  Miles  51.8- 
49.8)  -  Nutrient  and  D.O.  concentrations  indicate  moderate  pollution  in  this 
segment.   Pollution  sources  include  subsurface  disposal  systems  in  Medfield, 
point  and  non-point  sources  entering  via  the  Stop  River,  and  other  non- 
point  sources.   Class  B  criteria  are  not  satisfied. 

Segment  8  -  Sugar  Brook  to  Bridge  Street,  Dover  (River  Miles  49.8-44.6)  - 
This  segment  exhibits  a  well  defined  diurnal  D.O.  swing  with  daily  minimums 
regularly  falling  below  5.0  mg/1  and  occasionally  dropping  below  3.0  mg/1. 
Phosphorus  concentrations  are  comparable  to  those  in  Segments  6  &  7.   The 
major  pollution  sources  enter  via  Sugar  Brook.   The  Medfield  State  Hospital 
and  the  Medfield  STP  also  contribute  pollutants.   Subsurface  disposal  sys- 
tems and  a  metal  finishing  industry,  Lane  Corporation,  are  pollution  sources 
in  Bogastow  Brook,  a  tributary  to  Segment  8. 

Segment  9  -  Bridge  Street  to  South  Natick  dam  (River  Miles  44.6-41.1)  -  The 
condition  of  this  segment  is  similar  to  that  of  Segment  8.   There  are  no 
point  sources  of  pollution  in  this  segment,  however,  the  effects  of  up- 
stream sources  are  quite  evident. 

Segment  10  -  South  Natick  dam  to  Watertown  dam  (River  Miles  41.1-44.6)  - 
The  Middle  and  Lower  Charles  River,  which  comprise  this  segment,  exhibit 
high  algal  productivity,  moderately  depressed  D.O.  levels,  bacterial 
contamination,  occasional  instances  of  oil  pollution,  widespread  litter 
and  debris,  and  locally  severe  water  quality  degradation  in  the  vicinity  of 
several  old  landfill  sites.   There  are  no  significant  wastewater  discharges 
in  this  segment.   An  important  source  of  algal  nutrients  appears  to  be  the 
upstream  point  sources.   However,  sources  within  this  segment  also  con- 
tribute significant  nutrient  and  organic  waste  loads.   These  sources 
include  sewer  overflows/bypasses  in  Waltham  and  the  Middle  Watershed; 
urban  runoff;  and  subsurface  disposal  systems  in  certain  unsewered  areas. 
Mishaps  of  various  kinds  at  industrial  sites  have  commonly  caused  oil 
spills  and  similar  transient  problems. 
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Segment  11  -  Mine  Brook,  source  to  Franklin  STP  (above  River  Mile  4.1)  - 
With  the  exception  of  a  moderate  coliform  problem  this  segment  is  gener- 
ally of  high  quality.   The  Class  B  dissolved  oxygen  criterion  is  satis- 
fied; however,  bacteriologically ,  only  a  Class  C  condition  is  achieved. 
Subsurface  disposal  systems  are  thought  to  be  contributors  to  the  coli- 
form problem. 

Segment  12  -  Mine  Brook,  Franklin  STP  to  confluence  (River  Miles  4.1-0.0)  - 
This  segment  has  been  one  of  the  three  most  severely  polluted  segments 
in  the  basin.   Very  low  D.O.  levels,  bacterial  contamination,  high  ammonia 
levels,  and  unnatural  color  are  found  in  this  reach.   The  primary  source 
of  pollution,  until  recently,  has  been  the  Franklin  STP.   As  this  plant 
has  recently  been  shut  down,  an  improvement  in  the  water  quality  of  the 
stream  is  expected. 

Segment  13  -  Stop  River,  source  to  Pondville  State  Hospital  (above  River 
Mile  7.8)  -  This  headwater  segment  is  of  relatively  good  water  quality. 
Class  B  criteria  are  satisfield.   Phosphorus  concentrations  are  moderately 
high,  however. 

Segment  14  -  Stop  River,  Pondville  State  Hospital  to  Norfolk-Walpole  MCI 
(River  Miles  7.8-4.0)  -  D.O.  concentrations  are  depressed  in  this  segment. 
Nutrient  levels  differ  only  slightly  from  those  in  Segment  13.   Both  the 
Pondville  State  Hospital  and  the  Wrentham  State  School  discharge  to  this 
segment.   Data  has  indicated  that  the  major  contributors  of  nutrients  and 
organic  matter  are  non-point  sources.   Natural  drainage  from  adjacent 
wetlands,  which  are  extensive  in  this  segment,  is  probably  the  main  con- 
tributor of  these  substances. 

Segment  15  -  Stop  River,  Norfolk-Walpole  MCI  to  confluence  (River  Miles 
4.0-0.0)  -  This  reach  also  exhibits  depressed  D.O.  levels  and  moderately 
high  nutrient  concentrations.   Discharging  to  this  segment  is  the  treat- 
ment facility  of  the  Norfolk  and  Walpole  MCI.   As  in  Segment  14,  non- 
point  sources,  and  in  particular  wetland  drainage,  are  considered  to  be 
the  major  contributors  of  organic  matter  and  nutrients. 

Segment  16  -  Sugar  Brook,  Route  109,  Millis,  to  confluence  (River  Miles 
1.6-0.0)  -  This  segment  encompasses  virtually  all  of  Sugar  Brook,  a  small 
tributary  draining  less  than  one  square  mile.   It  is  the  most  severely 
polluted  segment  in  the  basin.   At  Route  109,  GAF  corporation  and  Cott 
Corporation  discharge  wastewaters  to  the  brook,  and  the  Millis  STP  dis- 
charges to  the  brook  further  downstream.   Anaerobic  conditions,  high 
ammonia  concentrations,  extremely  high  total  phosphorus  concentrations, 
low  pH ,  bacterial  contamination,  sludge  deposits  and  offensive  odors 
occur  in  this  brook.   The  sole  use  of  this  brook  has  for  many  years  been 
the  conveyance  of  wastes.   The  Millis  municipal  sanitary  landfill  is  also 
located  in  this  tiny  sub-watershed. 

Segment  17  -  Watertown  Dam  to  Charles  River  Dam  (River  Miles  9.8-0.0)  - 
The  Charles  Basin,  located  in  Metropolitan  Boston  is  an  8.6  mile-long 
impoundment  of  the  Charles  River.   The  main  sources  of  pollution  in  the 
basin  are  combined  storm  and  sanitary  sewer  overflows.   Other  sources  are 
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the  pollutants  passed  on  by  the  Charles  itself  and  urban  runoff.   Sludge 
deposits  (a  secondary  effect  of  combined  sewer  overlfows)  induce  anaerobic 
conditions  in  the  stagnant  saline  bottom  waters.   High  coliform  bacteria 
counts  and  D.O.  depression  in  bottom  waters  seem  to  be  the  major  water 
quality  problems  in  the  basin.   The  new  Charles  River  Dam  may  help  to 
control  salt  water  instream  into  the  basin  and  a  major  combined  Sewer 
Overflow  Project  undertaken  by  the  MDC  should  yield  benefical  effects  in 
the  future. 
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LAKES  AND  PONDS 

Within  the  Upper  Charles  River  Basin  there  are  119  lakes  and  ponds  which 
cover  3,451  acres.   Thirteen  surveys,  two  intensives  and  11  baselines, 
have  been  conducted  within  the  basin. 

Inventory 

Upper  Charles  River  Basin 

Number  of  lakes  and  ponds 119 

Surface  area  of  lakes  and  ponds  (in  acres) 3,451 

Number  of  lakes  and  ponds  greater  than  10  acres .58 

Surface  area  of  lake  and  ponds  greater  than  10  acres 3,155 

Number  of  officially  recognized  Great  Ponds 11 

Surface  area  of  officially  recognized  Great  Ponds  (in  acres) 907 

Intensive  Surveys: 

Name  Location  Year  Surveyed 

Lake  Pearl  Wrentham  1974-1975 

Lake  Winthrop  Holliston  1977-1978-1979 

Classification: 

Severity       Stratified/ 
Name  Location  Points       Unstratif ied 

Highland  Lake  Norfolk  14  S 

Lake  Archer  Wrentham  9  S 

Lake  Pearl  Wrentham  9  S 

Lake  Waban  Wellesley  9  S 

Lake  Winthrop  Holliston  9  S 

Echo  Lake  Hopkinton  3  S 

Farm  Pond  Sherborn  2  S 

Houghton's  Pond  Holliston  13  U 

Mirror  Lake  Wrentham  10  U 

Populatic  Pond  Norfolk  10  U 

Rosemary  Lake  Needham  10  U 

Morses  Pond  Wellesley  9  U 

Silver  Lake  Bellingham  7  U 
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6.  CHICOPEE  RIVER  BASIN 


The  Chicopee  River  Basin  covers  an  area  of  over  720  square  miles  in 
central  Massachusetts.   All  or  part  of  32  towns  (1975  population  371,000) 
lie  within  the  basin,  with  the  majority  of  the  population  concentrated 
in  the  Springfield  Metropolitan  Area  (1970  population  275,000).   Generally, 
the  remaining  area  typifies  the  image  of  rural  New  England  countryside 
with  rolling  hills,  woodlands,  small  ponds,  and  winding  brooks. 

The  basin  includes  four  major  adjoining  river  systems — the  Ware  River, 
the  Swift  River,  the  Quaboag  River,  and  the  Chicopee  River — which  together 
contribute  an  average  flow  of  about  1,925  cubic  feet  per  second  (598 
million  gallons  per  day)  to  the  Connecticut  River. 

The  Ware  River  is  formed  by  the  confluence  of  the  east  and  west  branches 
in  Barre.   The  west  branch  drains  a  swamp  in  Hubbardston  while  the  east 
branch,  which  carries  the  greater  flow,  originates  in  Rutland.   From  their 
confluence  the  Ware  River  flows  generally  southwest  for  a  distance  of  34 
miles,  dropping  in  elevation  some  380  feet  and  draining  an  area  of  219 
square  miles.   Classified  A  in  its  upper  reaches,  Ware  River  water  is 
diverted  by  the  Metropolitan  District  Commission  to  Quabbin  Reservoir. 
Below  the  reservoir  intake  to  just  below  Barre  center  the  river  is  classi- 
field  B  and  below  this  point  as  it  begins  to  receive  domestic  sewage  from 
Barre,  Hardwick,  and  Ware;  and  industrial  discharges  from  Barre,  Ware,  and 
Palmer.   Also,  three  major  impoundments  impede  its  progress  in  Hardwick, 
Ware,  and  Palmer.   The  Ware  river  joins  the  Quaboag  River  at  Three  Rivers 
in  Palmer. 

The  three  upper  branches  of  the  Swift  River  flow  into  Quabbin  Reservoir, 
a  major  component  of  the  water  supply  of  Metropolitan  Boston.   This  was 
formed  by  the  construction  of  Winsor  Dam  which  now  controls  the  upper  186 
square  miles  of  drainage  area  of  the  Swift.   Below  Quabbin,  the  largest 
inland  body  of  water  in  Massachusetts,  the  Swift  River  continues  in  a 
southerly  direction  for  10  miles  until  its  confluence  with  the  Ware  River 
less  than  a  mile  above  Three  Rivers  and  drains  an  additional  30  square 
miles.   Above  Winsor  Dam  the  Swift  River  is  classified  A  and  below  the  dam 
it  is  classified  B. 

The  Quaboag  River  flows  in  a  southwesterly  direction  for  over  37  miles 
until  it  joins  the  Ware  River  at  Three  Rivers.   Along  this  course  the  ele- 
vation drops  some  650  feet.   The  river  is  known  first  from  its  source  in 
Spencer  to  the  outlet  of  Lake  Lashaway  in  East  Brookfield  River  until  it 
enters  Quaboag  Pond  a  scant  two  miles  downstream.   Emerging  from  Quaboag 
Pond  in  a  flat  swampy  area,  the  Quaboag  gathers  flow  and  velocity  encoun- 
tering only  one  small  impoundment  in  West  Warren  before  it  joins  the  Ware 
River.   The  river  drains  210  square  miles  and  is  classified  B,  except  for 
a  few  reservoirs  on  its  tributaries  which  are  classified  A.   The  Quaboag 
receives  domestic  discharges  from  Spencer  and  the  Brookfields,  as  well  as 
Warren  and  Palmer.   Small  industrial  discharges  are  located  in  Brookfield, 
Warren,  and  Palmer. 
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The  confluence  of  the  Ware  and  Quaboag  rivers  forms  the  Chicopee  River 
which  continues  18  miles  through  the  more  heavily  populated  and  indus- 
trialized portion  of  the  basin  and  over  a  series  of  dams,  some  of  which 
can  regulate  the  flow.   The  Chicopee  River  is  classified  B  and  receives 
both  domestic  and  industrial  discharges  along  its  course,  until  it  joins 
the  Connecticut  River  in  Chicopee. 

Water  Quality  Surveys 

During  the  summer  of  1972,  the  Massachusetts  Division  of  Water  Pollution 
Control  and  the  United  States  Environmental  Protection  Agency  combined 
their  efforts  for  a  comprehensive  water  quality  survey  of  the  Chicopee 
River  Basin.   In  July  of  1974  the  Division  of  Water  Pollution  Control  con- 
ducted another  similar  study  of  the  basin  as  part  of  a  continuing  water 
quality  monitoring  and  analyzing  process  carried  on  by  the  Massachusetts 
Water  Resources  Commission. 

The  1972  survey  included  24  sampling  stations  that  were  sampled  four  times 
daily  on  August  29  and  31.   In  1974  each  of  40  stations  was  sampled  six 
times  daily  on  July  16  and  18. 

Results  of  these  surveys  have  been  published  in  The  Chicopee  River  Basin, 
Part  A  1972  and  1974  Water  Quality  Data  by  the  Massachusetts  Division  of 
Water  Pollution  Control. 

In  May  1977  and  July  1979,  "mini"  surveys  were  conducted  on  the  Seven  Mile 
River,  East  Brookfield  River,  and  Dunn  Brook  in  an  attempt  to  determine 
if  advanced  wastewater  treatment  would  be  required  at  the  Spencer  and  North 
Brookfield  Wastewater  Treatment  Plants. 

Nine  stations  were  sampled  over  three-day  periods.   On  each  survey  a  total 
of  twenty-four  24-hour  composites  and  nine  coliform  samples  were  sent  to 
the  Lawrence  Experiment  Station  for  analysis.   Dissolved  oxygen  and  temper- 
ature were  recorded  in  the  field.   In  addition,  24-hour  composites  were 
taken  of  the  effluent  from  the  Spencer  and  North  Brookfield  Wastewater 
Treatment  Plants  during  the  same  three-day  periods. 

Results  of  these  surveys  appear  in  reports  entitled  Upper  Quaboag  Basin 
Water  Quality  Data  1977  and  1979,  published  by  the  Division  of  Water 
Pollution  Control. 

The  most  recent  wastewater  discharge  survey  was  carried  out  in  1979. 
Fourteen  separate  discharges  to  the  Ware,  Quaboag,  and  Chicopee  rivers  and 
several  tributaries  were  sampled.   The  results  of  this  survey  appear  in 
The  Chicopee  River  Basin  Wastewater  Discharge  Data,  1979. 

No  water  quality  sampling  has  been  conducted  on  either  the  Ware  or 
Chicopee  rivers  since  the  last  major  survey  of  the  basin  was  completed  in 
1974.   Therefore,  much  of  the  water  quality  assessment  for  the  Chicopee 
Basin  remains  unchanged  from  that  presented  in  the  Summary  of  Water 
Quality  -  1978.   An  intensive  water  quality  survey  of  the  basin  is  sched- 
uled  for  the  summer  of  1980.   Data  gathered  from  this  survey  will  be 
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used  to  update  the  assessment  of  existing  water  quality  throughout  the 
basin. 


Basin  Segmentation 

The  major  streams  of  the  Chicopee  River  Basin  include  Dunn  Brook  and  the 
Chicopee,  Ware,  Prince,  Swift,  Seven  Mile,  East  Brookfield,  and  Quaboag 
rivers.   These  streams  have  been  divided  into  segments  to  better  identify 
specific  areas  where  problems  may  exist. 

Segments  have  been  defined  by  natural  and  man-made  boundaries  such  as  dams, 
falls,  confluences,  and  wastewater  treatment  plants.   Only  one  stream, 
the  Prince  River,  consists  of  one  entire  segment.   The  remaining  eight 
streams  are  all  segmented  by  one,  or  more,  of  the  above  boundary  conditions. 


Present  Conditions 

Segment  1  -  Ware  River  above  MDC  intake  -  The  headwaters  of  the  Ware  River 
consist  of  a  series  of  wetlands  and  marshes  separated  by  short  sections 
of  rapids.   The  marshes  can  add  a  brownish  color  to  the  water,  but  D.O. 
values  remain  near  saturation.   Total  coliform  densities  vary  with  runoff 
and  stream  temperatures  can  vary  significantly,  but  these  responses  to 
natural  conditions  do  not  violate  water  quality  standards.   At  the  bottom 
of  this  segment,  the  MDC  intake  works  diverts  Ware  River  water  to  Quabbin 
Reservoir  to  be  used  eventually  as  drinking  water. 

Segment  2  -  Ware  River,  MDC  intake  to  South  Barre  -  From  the  MDC  intake 
works  to  the  Village  of  South  Barre,  water  quality  conditions  are  much  the 
same  as  in  Segment  1.   However,  this  segment  has  a  B  classification,  per- 
mitting wider  recreational  uses  of  the  stream,  since  it  is  no  longer  used 
for  a  public  drinking  water  supply. 

Segment  3  -  Ware  River,  South  Barre  to  Prince  River  -  Below  the  Village 
of  South  Barre,  Class  B  water  quality  criteria  are  violated  by  high  coli- 
form densities.   A  small  section  of  South  Barre  is  sewered  to  a  septic 
tank  at  Barre  Wool  Combing  which,  in  turn,  discharges  to  the  Ware  River. 
The  discharge  is  not  large  enough  to  create  heavy  oxygen  demands  on  the 
stream,  but  the  background  nutrient  levels  rise  slightly. 

Segment  4  -  Ware  River,  Prince  River  to  Wheelwright  Dam  -  The  Ware  River, 
from  the  confluence  of  the  Prince  River  to  the  Wheelwright  Dam,  is  classi- 
fied B.   This  segment  was  once  severely  polluted  by  industrial  wastes 
discharged  from  lagoons  at  Barry  Wool  Combing  and  tranpsorted  to  the  Ware 
by  the  Prince  River.   The  company  has  phased  out  its  operation  in  Barre. 

During  the  1974  water  quality  survey  this  segment  basically  met  Class  C 
criteria  except  for  one  day  when  floating  solids  appeared  in  the  impound- 
ment and  D.O.  values  fell  below  5.0  mg/1  during  the  morning  hours.   The 
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discharge  from  the  lagoons  was  believed  to  be  responsible  for  this.  In 
addition,  total  coliform  densities  were  occasionally  high  due  to  carry- 
over from  Segment  3. 

Segment  5  -  Ware  River,  Wheelwright  Dam  to  Hardwick  STP  -  Sewage  from  the 
Village  of  Wheelwright  is  now  being  treated  since  the  recent  installation 
of  a  small  package  plant  to  serve  the  100  dwellings  on  that  area.   This 
plant  should  reduce  the  coliform  densities  found  in  this  segment  in  1974. 
The  Ware  River  receives  no  additional  discharges  until  the  Village  of 
Gilbertville. 

Segment  6  -  Ware  River,  Hardwick  STP  to  Ware  Dam  -  The  Ware  River  pre- 
viously received  the  discharge  from  combined  sewers  in  the  Village  of 
Gilbertville.   Downstream  of  the  village,  total  coliform  densities  were 
continually  high  during  the  1974  survey,  but  D.O.  levels  were  not  depleted 
because  of  the  segment's  high  reaeration  rates.   Since  the  1974  survey,  a 
new  wastewater  treatment  plant  in  the  village  has  become  operational,  and 
a  significant  improvement  in  water  quality  is  expected.   Confirmation  of 
this  will  be  sought  in  the  monitoring  program  and  in  the  next  intensive 
water  quality  survey  of  the  basin. 

In  the  impoundment  above  the  Town  of  Ware,  the  D.O.  fluctuated  diurnally 
in  response  to  the  algal  effect,  but  no  violations  of  Class  C  criteria 
were  observed  in  1974. 

Segment  7  -  Ware  River,  Ware  Dam  to  Gibbs  Crossing  -  Below  the  Ware  Dam 
the  river  passes  through  the  industrial  center  of  Ware  and  receives  numer- 
ous discharges.   Initially,  the  stream's  D.O.  is  maintained  by  high  re- 
aeration  rates,  but  the  river  is  degraded  by  color  and  solids.   Stream 
phosphorus  concentrations  rise  at  this  point  and  take  another  substantial 
jump  a  short  distance  downstream  when  the  river  receives  the  effluent  from 
the  Ware  STP.   Below  this  point  the  nutrient-enriched  waters  show  signifi- 
cant diurnal  fluctuations  and  minimum  D.O. 's  often  drop  below  3.0  mg/1. 
The  low  D.O.  and  the  general  aesthetic  degradation  of  the  river  make  the 
present  condition  of  this  segment  unsatisfactory. 

Segment  8  -  Ware  River,  Gibbs  Crossing  to  Thorndike  Dam  -  Although  there 
are  no  new  discharges  introduced,  a  new  segment  is  started  at  the  Route  32 
bridge  at  Gibbs  Crossing.   At  this  point  the  D.O.  sag  created  by  domestic 
and  industrial  wastes  from  the  Town  of  Ware  begins  to  level  out  and  recover. 
From  this  point  to  the  Thorndike  Dam,  the  river  slows  and  meanders  through 
farm  and  pastureland.   Solids  settle  out  in  this  segment,  and  a  secondary 
process  of  stream  assimilation,  nitrification,  occurs.   Within  the  segment 
there  are  occasional  violations  of  D.O.  and  total  coliform  criteria.   Sur- 
vey data  suggest  that  these  violations  are  at  least  partically  due  to  runoff 
from  the  surrounding  farmland.   In  the  impoundment  in  Thorndike,  floating 
clumps  of  sludge  and  gas  bubbles  rising  from  the  bottom  near  the  dam  were 
noted.   Although  the  water  is  shallow,  the  bottom  was  not  visible  because 
of  the  water's  turbidity.   These  results  indicated  that  the  impoundment 
provides  for  settling  and  decomposition  of  sewage  and  textile  wastes  from 
the  Town  of  Ware.   Nutrient  concentrations  are  still  high  enough  to  sustain 
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a  significant  algal  population.   In  1974,  the  average  D.O.  at  this  point  was 
6.8  mg/1,  but  concentrations  often  dropped  below  5.0  mg/1  at  night.   The 
present  condition  of  this  segment  is  unsatisfactory,  with  its  water  quality 
problems  largely  stemming  from  carryover  from  Segment  7. 

Segment  9  -  Ware  River,  Thorndike  Dam  to  confluence  -  Below  the  Thorndike 
Dam  the  Ware  receives  the  discharge  from  Diamond  International  (a  paper 
company)  and  small  discharges  of  raw  sewage  from  the  Village  of  Thorndike. 
The  industry  contributes  to  high  solids  and  BOD  concentrations  in  the 
stream,  and  the  sewage  raises  the  total  coliform  counts.   Decomposition  in 
the  impoundment  fertilizes  the  stream  with  nitrate.   The  Ware  River  becomes 
choked  with  weeds  in  this  segment.   Diurnal  fluctuations  in  combination 
with  high  BOD  loadings  contribute  to  violations  in  D.O.  criteria  during  low 
flow  conditions.   These  violations  in  criteria  along  with  the  eutrophication 
of  the  stream  make  the  present  condition  of  this  segment  unsatisfactory. 
The  Diamond  International  discharge  and  raw  domestic  discharges  in  Thorndike 
are  presently  being  eliminated  and  tied  into  the  new  Palmer-Monson  Waste- 
water Treatment  Plant  scheduled  to  begin  operation  in  April,  1980. 

Segment  10  -  Prince  River  -  The  Prince  River  was  not  sampled  during  the 
1974  water  quality  survey,  so  specific  violations  of  its  B  classification 
are  not  reported  here.   The  river  presently  receives  cooling  water  and  a 
small  amount  of  sanitary  waste  from  the  Charles  G.  Allen  Company  in  Barre. 
The  Prince  River  does  not  presently  receive  a  municipal  discharge  and  is 
classified  anti-degradation.   Samples  collected   in  1978  showed  no  evi- 
dence of  Class  B  water  quality  criteria  violations  due  to  the  Allen  dis- 
charge. 

Segment  11  -  Swift  River  above  Winsor  Dam  -  This  segment  consists  of  the 
upper  three  brancehs  of  the  Swift  River  and  Quabbin  Reservoir.   The  waters 
are  used  for  a  public  drinking  water  supply  and  recreational  uses  are  re- 
stricted.  There  are  no  discharges  into  the  segment  and  no  known  viola- 
tions of  water  quality  criteria. 

Segment  12  -  Swift  River,  Winsor  Dam  to  Bondsville  -  Below  Winsor  Dam  water 
temperatures  fluctuate  with  releases  from  Quabbin  Reservoir.   These  re- 
leases are  from  over  40  feet  below  the  surface  of  the  reservoir,  and  these 
waters  can  be  as  much  as  15  F  below  surface  water  temperatures.   Just  below 
Winsor  Dam  the  Swift  River  receives  the  discharge  from  the  Charles  L. 
McLaughlin  Trout  Hatchery.   This  discharge  is  high  in  suspended  solids 
which  quickly  settle  to  the  stream  bed.,   Cold  stream  temperatues  and  high 
reaeration  rates  keep  D.O.  concentrations  high.   No  known  violations  of 
Class  B  criteria  occur;  but  the  segment  is  classified  as  anti-degradation, 
demanding  a  high  degree  of  treatment  or  elimination  of  the  discharge. 

Segment  13  -  Swift  River,  Bondsville  to  confluence  -  In  the  Village  of 
Bondsville,  the  Swift  River  receives  discharges  from  combined  sewers.   The 
discharges  are  small  and  do  not  place  an  assimilative  burden  on  the  stream. 
However,  the  discharges  do  occasionally  violate  Class  B  criteria  for  total 
coliform  bacteria. 
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Segment  14  -  Seven  Mile  River  above  Spencer  STP  -  This  segment  consists 
of  the  upper  reaches  of  the  Seven  Mile  River  above  the  confluence  of 
Cranberry  Brook.   There  is  a  swampy  section  in  this  segment  that  adds 
color  and  lowers  D.O.  concentrations  which  fluctuate  above  and  below 
5.0  mg/1. 

Segment  15  -  Seven  Mile  River,  Spencer  STP  to  confluence  -  In  this  segment 
Cranberry  Brook  flows  into  the  Seven  Mile,  bringing  with  it  the  effluent 
from  the  Spencer  STP.   The  discharge  is  just  upstream  (about  a  tenth  of 
a  mile)  from  the  mouth  of  Cranberry  Brook  so  that  this  tiny  tributary  is 
not  segmented.   The  treatment  plant  offers  a  high  degree  of  treatment 
(secondary  plus  sand  filters),  but  the  stream's  meager  flow  severely 
limits  its  assimilative  capacity.   Carbonaceous  demands  are  largely  satis- 
fied  in  the  treatment  process,  but  the  nitrogen  (in  the  form  of  ammonia) 
discharged  by  the  plant  is  quickly  oxidized  in  the  stream.   The  nitrogenous 
demand  coupled  with  diurnal  fluctuations  from  the  phosphorus-fertilized 
waters  brought  minimum  D.O.  values  down  to  3.9  mg/1  during  the  1974  and 
1979  surveys.   High  instream  concentrations  of  BOD,  suspended  solids, 
ammonia,  and  phosphorus  reflect  the  poor  dilution  offered  by  the  stream 
rather  than  an  inefficient  treatment  plant.   A  higher  degree  of  treatment 
is  needed  to  achieve  water  quality  standards.   Therefore,  this  segment  is 
classified  as  unsatisfactory. 

Segment  16  -  East  Brookfield  River,  source  to  Quaboag  Pond  -  As  the  Seven 
Mile  River  joines  the  West  Brookfield  River,  nitrogenous  oxygen  demands  are 
largely  satisfied.   In  addition,  the  dilution  increases  the  stream's  assim- 
ilative capacity  and  decreases  nutrient  concentrations.   However,  D.O.  con- 
centrations still  dip  below  5.0  mg/1  owing  to  diurnal  fluctuations  and  vio- 
late Class  B  criteria.   Because  nutrients  are  still  a  problem  in  this  seg- 
ment, nutrient  removal  is  needed  to  meet  standards.   This  segment  ends  at 
the  inlet  to  Quaboag  Pond.   Lake  environments  require  totally  different 
sampling  and  analysis  methods  and  therefore  will  not  be  discussed  here. 
The  results  of  a  one-year  intensive  study  on  Quaboag  Pond  by  this  Division 
is  available.   (Quaboag  and  Quacumquasit  Ponds  1974-75  Water  Quality  Study) . 

Segment  17  -  Quaboag  River  above  Route  67  bridge  -  The  headwaters  of  the 
Quaboag  River  emerging  from  Quaboag  Pond  continue  to  respond  more  as  a  lake 
environment  than  as  a  flowing  stream.   For  approximately  six  miles  the 
river's  elevation  drops  only  a  few  feet,  and  the  stream  flow  is  sluggish 
and  meandering.   The  surrounding  area  is  marshland.   The  upper  end  of  this 
segment  receives  the  effluent  from  the  North  Brookfield  STP  via  Dunn  Brook. 
Although  instream  BOD  values  are  low,  by  the  end  of  the  segment  D.O.  values 
dip  below  3.0  mg/1.   Swamps  and  marshy  areas  often  have  natural  oxygen 
sinks,  such  as  decaying  vegetation.   This  fact  coupled  with  the  extremely 
low  reaeration  rates  results  in  a  low  D.O.   Even  with  no  wastewater  dis- 
charge, this  segment  might  still  have  a  low  D.O.  due  to  natural  conditions. 

Minimum  D.O.'s  in  this  segment  occurred  in  coincidence  with  diurnal  fluctua- 
tions, even  though  nutrient  concentrations  were  low.   This  was  not  sur- 
prising since  the  segment  acts,  in  some  respects,  more  like  standing  water 
than  flowing  water,  and  standing  water  is  more  sensitive  to  small  concen- 
trations of  nutrients. 
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Segment  18  -  Quaboag  River,  Route  67  bridge  to  Warren  STP  -  In  West  Brook  - 
field,  the  Quaboag  River  turns  southward  and  the  gradient  increases.   Higher 
reaeration  rates  quickly  replenish  the  stream's  D.O.   Total  coliform  den- 
sities slightly  exceed  Class  B  criteria.   These  are  probably  due  to  over- 
land runoff,  for  there  are  no  point  sources  of  pollution  in  the  area. 
Because  this  does  not  inhibit  any  present  or  anticipated  future  use  of  the 
segment,  its  present  condition  is  given  as  B. 

Segment  19  -  Quaboag  River,  Warren  STP  to  Route  32  bridge  -  The  Quaboag 
River's  gradient  continues  to  increase  in  this  segment  and  this  portion  of 
the  stream  is  comprised  mainly  of  rapids.   The  rocky  bottom  and  high  re- 
aeration  rates  give  this  segment  an  excellent  assimilative  capacity.   The 
small  discharge  from  the  Warren  STP  has  little  effect  on  instream  BOD  and 
D.O.  measurements.   Total  coliform  densities  are,  again,  slightly  higher 
than  Class  B  criteria.   In  general,  however,  this  segment's  present  condi- 
tion is  B. 

Segment  20  -  Quaboag  River,  Route  32  bridge  to  confluence  -  In  its  final 
five  river  miles,  the  Quaboag  River  receives  numerous  discharges  from  the 
towns  of  Palmer  and  Monson.   Only  under  severe  low  flow  conditions  is  the 
water's  oxygen  content  affected,  for  reaeration  rates  are  generally  high. 
The  combined  sewer  discharges  contribute  to  high  coliform  densities  that 
violate  Class  B  criteria.   These  discharges  are  presently  being  eliminated 
and  tied  into  the  new  Palmer-Monson  Wastewater  Treatment  Plant. 

Segment  21  -  Dunn  Brook,  above  North  Brookfield  STP  -  This  segment  con- 
sists of  the  headwaters  of  Dunn  Brook.   There  are  no  known  discharges  in 
the  segment  and  no  known  violations  of  Class  B  criteria. 

Segment  22  -  Dunn  Brook,  North  Brookfield  STP  to  confluence  -  The  North 
Brookfield  STP  discharges  to  Dunn  Brook  approximately  three  river  miles 
above  the  confluence  with  the  Quaboag  River.   The  stream  was  last  sampled 
during  the  1979  survey,  at  which  time  D.O.,  total  coliform,  and  total 
phosphorus  concentrations  violated  Class  B  criteria.   The  stream's  tiny 
size  severely  limits  its  assimilative  capacity. 

Segment  23  -  Chicopee  Brook  -  Chicopee  Brook  joins  the  Quaboag  River  about 
4.5  miles  above  the  Quaboag 's  mouth.   The  brook  was  not  sampled  during  the 
previous  intensive  water  quality  surveys,  but  the  water  quality  is  monitored 
by  this  Division's  Western  Regional  Office.   The  stream  receives  several 
discharges  of  cooling  water  and  plating  wastes  from  Zero  Manufacturing, 
American  Standard,  and  Dan  Wesson  Arms  just  downstream  of  Church  Pond. 

Segment  24  -  Chicopee  River  to  Red  Bridge  Dam  -  The  Ware  and  Quaboag  Rivers 
join  in  the  Village  of  Three  Rivers  to  form  the  Chicopee  River.   Initially, 
this  river  is  wide  and  rapid  with  a  good  assimilative  capacity.   Small  dis- 
charges from  combined  sewers  in  the  Village  of  Three  Rivers  appear  in  the 
survey  results  as  occasionally  high  total  coliform  densities.   Two  miles  down- 
stream, the  river  enters  the  Red  Bridge  impoundment.   The  impoundment  main- 
tains a  nuisance  algal  population  because  residual  concentrations  on  nutrients 
from  the  Ware  and  Quaboag  rivers  are  relatively  high.   D.O.  concentrations 


135 


in  the  impoundment  remained  high  during  the  1972  and  1974  water  quality 
surveys,  for  the  net  effect  of  the  algae  was  the  supersaturation  of  water 
with  dissolved  oxygen.   This  portion  of  the  segment  can  be  considered  more 
of  a  lake  than  a  flowing  stream,  and  lake  monitoring  techniques  have  been 
used  to  determine  the  water  quality  of  the  impoundment.   The  data  from  this 
study  is  presently  being  prepared  for  publication. 

Segment  25  -  Chicopee  River,  Red  Bridge  Dam  to  Wilbraham  STP  -  Downstream 
of  Red  Bridge  Dam  the  Chicopee  River  flows  for  over  three  miles  with  no 
point  sources  of  pollution.   Total  coliform  counts  vary  due  to  runoff  and 
carryover  from  the  previous  segment,  but  average  values  collected  during 
the  1972  survey  were  high  enough  to  constitute  violations  of  Class  B  stand- 
ards. 

Segment  26  -  Chicopee  River,  Wilbraham  to  Ludlow  Dam  -  A  municipal  waste- 
water treatment  facility  discharges  to  the  Chicopee  River  in  the  Town  of  Wil- 
braham.  D.O.  concentrations  remain  high  because  the  discharge  is  small  and 
highly  treated. 

Segment  27  -  Chicopee  River,  Ludlow  Dam  to  Indian  Orchard  Dam  -  Below  the 
Ludlow  Dam  the  Chicopee  receives  several  discharges  from  combined  sewers. 
No  stations  were  sampled  in  this  segment  during  the  1974  water  quality 
survey,  but  previous  surveys  showed  high  total  coliform  densities  and  some 
D.O.  values  below  5.0  mg/1  in  the  Indian  Orchard  impoundments. 

Segment  28  -  Chicopee  River,  Indian  Orchard  Dam  to  Chicopee  Falls  -  This 
segment  formerly  received  untreated  discharges  from  combined  sewers, 
Monsanto  Chemical  Company,  and  primary  effluent  from  the  Indian  Orchard 
Wastewater  Treatment  Plant.   The  river  was  odorous  and  highly  colored  with 
a  variety  of  chemical  and  organic  wastes.   Since  the  completion  of  the 
Bondi  Island  treatment  facility  located  on  the  Connecticut  River,  these 
discharges  have  been  eliminated.   Only  a  few  combined  sewers  in  Chicopee 
now  remain.   Where  D.O.  values  of  zero  were  recorded  during  the  1974  survey, 
vast  improvement  is  expected  in  the  water  quality  in  this  segment  when  the 
1980  survey  is  conducted. 

Segment  29  -  Chicopee  Falls  to  confluence  -  Below  Chicopee  Falls,  the 
Chicopee  River  continues  to  receive  combined  sewer  discharges.   The  water 
quality  in  the  past  was  severely  degraded  due  to  carryover  from  the  previous 
segment.   The  only  significant  difference  from  the  previous  segment  is  that 
the  stream's  dissolved  oxygen  recovers  considerably  due  to  dam  reaeration 
and  a  faster  stream  velocity. 


136 


CO 

w 

9 


2 

v£> 

(-1 

ro 

en 

<3 

0) 

pa 

00 

3 

Crf 

a 

w 

> 

fl 

H 

0 

Crf 

T3 

w 

C 

w 

3 

PM 

O 

o 

IM 

u 

M 

>^ 

EC 

1) 

CJ 

W 

asva  viva 


S0INV0H0     01X01 


(JLiI03<iS)    S1VX3H 


c 

S-i 

o 

cu 

•H 

u 

Cfl 

CO 

en 

3: 

•H 

a 

o 

h 

Q 

o 

S 

u 

(N-  HN)    VINOKfrft 


SflHOHdSOHd  TVIOI 


Hd 


sanos  aaaNaasns 


sanos  aaAiossia 


WcIOailOD   TV03iP    o 


Nouaaaaa  nsoaxc 


TVHX3HI 


NOIIiaNOO 

/Noixvoiaissvia 


(S31IW)    HI0N31 


z 

o 

Ed 

•-\ 

CO 

en 

/»* N 

co 

erf 

o 

c^ 

Ed 

co 

iH 

H 

*->» 

v— ' 

<J 

^3- 

^ 

%_• 

Q 
Ed 

Ed 

H 

H 

o 

2 

U 

<! 

Ed 

Ed 

s 

en 

Ed 

o 

33 

erf 

erf 

en 

PU 

Pi 

CM 

c^ 


t 


x; 


< 


t 


< 


o> 


CM 


t 


X 


< 


I 


t 


I 


t 


t 


C7^ 


P3 


« 


f 


P 


"   «- 


r 


t 


pq 


co 


co 


H 

2 
Ed 
S 
O 
Ed 
en 


C 
0) 

S 
U  60 
CU  0) 
•u  en 
CO 

O 

<U 

o   4_i  co 

0)    -H    O 
■nHH 
O     CO 
U     3     C 


CXI 

H 
2 
Ed 

S 

o 

Ed 
co 


QJ 
4-1 
CJ 

0) 
•r- ) 

o 
u 

Cm 


x        < 


CN 


Q 

a 


t 


t 


r 


CO  "**.  E3 


CT> 

O 


X 


pq 


c 


m 

H 
2 
Ed 

Ed 

en 


T3 
O) 
4-1 
CJ 

01 
•r-| 
O 

Ph 


t 


< 


o        «- 


t 


t 


137 


en 
< 

m 

pc 
w 
> 

M 

PS 

w 

w 

Pm 

o 

CJ 
H 
PC 
CJ 


3SV9  viva 


SDIMVDHO    DIXOX 


(A3I33dS)    STVX3H 


o> 


CN 


r 


t 


X         < 


(N-  HN)    VINOWH^ 


Sfl^OHdSOHd  TVXOI 


CN 


t 


Hd     o 


sanos  asoNsasns 


sanos  aaAiossia 


r 


H  M  <r- 


< 


O  <T" 


o> 


cn 


t 


X 


<I 


I 


t 


o        «- 


x       <J 


RaO^IlOD  TVD33!    h  "  «- 

H 


NOIXSTdSa  N3DAXC 


TVWH3HJ 


NOIXiaNOO 
/N0IXV3I3ISSV1C 


(S31IW)    HXDN31 


2 


a 
w 
en 

w 
H 

<: 

w 

CJ 

< 

en 


rH         ««- 


t 


PP 


< 


r 


t 


< 


0> 


e> 


r 


X        < 


t 


PS1 
Q 


x       <3 


pd 


t 


r 


S 


< 


CM 


O  <r- 


T 


cn 


« 


m 


o 

CO 


H 
W 

cn 

w 

Pi 

Cm 


CO 

co 

o> 


o 
w 

CJ 
•-) 

o 

Pi 
Cm 


H 
td 

CJ 

td 

en 


T3 
0) 
4-1 

u 

0) 
•r-) 
O 
Sm 

Cm 


1 


2P   >».  3 


p-. 


T 


« 


p-^ 


H 

Cd 

S 
o 
w 
en 


T3 

eu 
w 

a 

CJ 

o 

Pm 


Q 


x      < 


Q 

CN        **_ 

P 


pq  ->..p     « 


m 


H 

Z 
td 

s 

CJ 

w 
en 


T3 
CJ 

o 
a> 

O 

u 


138 


<1 


o        4r 


t 


0 


r 


CO 

< 

P3 

Pi 
W 
> 

H 

pi 

w 
w 
fu 
o 
u 

H 

B 


asva  viva 


SDIMVOdO    DIXOI 


(MID3<iS)    STVJL3H 


CN 


r 


a 

N 

CM     0) 

En 


(N-  HN)    VINOWK^ 


SmiOHdSOHd  TVIOI 


Hd 


en 


t 


c 

0) 


CN 

r-- 

CT> 


C*    <| 


< 


Pi 


CO  1—1 


it 


T 


sanos  aaoNaasns 


sanos  aaAiossia 


khoihoo  ivoaj 


oi 


CO      * 


X 


< 


Nonaaaaa  Naojxc 


TVNHaai 


NOIIiaNOO 
/NOIIVOI3ISSVI0 


(S31IW)    HI3N31 


CN   p 


3 
2 


X 


<3 


Pi 

• 

< 


3     I 


cn  Pi  <r~ 


CT> 


CN 

r->. 


f 


XI 


< 


Pi 


t 


p 

en  en 


r 


<i 


00 


!    t 


00 
CJ 


t 


x       0 


-fc 


en 


T 


pp. 


sr 
en 


H 

Z 

o 

w 

/-^ 

CO 

CO 

/"N 

00 

Pi 

o 

CTv 

w 

00 

rH 

H 

"• — , 

N_ ' 

<3 

-a- 

5 

w 

W 

H 

H 

a 

Z 

CJ 

< 

w 

faj 

% 

CO 

•-3 

o 

:=> 

pcS 

as 

CO 

p-l 

Ph 

CQ 


cn  pi 


cn  pi 


T 


CQ 


Pi 


X 


< 


rH     Pi 


en 


LP, 


cn 


£3 

Q 

oo 

cj 


A 


X  <] 


cn 


3 
Q 

00 

CJ 


Q 
cn  oo 


PQ 


3 
2 


O    2 


CQ 


CN 

cn 


CN 

cn 


r^- 

-a 

OJ 

H 

4-1 

Z 

CJ 

w 

CD 

£ 

•t— 

a 

o 

OJ 

S-J 

CO 

p-l 

co 

H 

w 

S 

cj 
w 

oo 


T3 
CD 

■U 

a 

CD 
•t— i 
O 

u 


CT> 

T3 

CD 

H 

4J 

2 

CJ 

W 

CD 

2 

•r- 

u 

O 

Ed 

u 

CO 

p» 

139 


z 

M 
CO 
< 

pq 

pd 

w 
> 

I— I 
cei 

W 

w 
Pi 
o 

CJ 
H 
33 
O 


3SV9  viva 


SDIhVOHO  DIXOI, 


(A£ID3<iS)    STVI3W 


00 

cr* 


< 


X 


<3 


(N-  HN)    VINOHfcft 


SIlHOHdSOHd  TVIOI 


Hd 


sanos  aaaNaasns 


< 


0 


U 
CO    W 

s1 


a 

o 

•H 

05 


O 


e 
o 


1 


<J 


z< 


O 


sanos  aaAiossiG 


<3 


iiaainoo  avoaJ    0    <1 


rH    Z 


t 


o      < 


Nonaaaaa  uaoxxc 


ivNHaai 


NOIIiaNOO 

/Noiivoiaissvac 


(saiiw)  HiONai 


Z 


o 
w 

CO 

w 

H 

w 

CJ 

<! 

a 

CO 


O 

oo 


H 
Z 

CO 

w 
erf 


en 
oo 

o> 


Q 
W 
H 
CJ 

w 
•-> 
o 

OS 

Pu 


<I 


<3 


I 


o> 


CN 

o> 


t 


X 


< 


< 


pq  -v.  p:      pq 


oo 


oo 


H 

z 
w 

o 
w 

CO 


4J 

a 
a) 
•■-> 
o 

Cm 


! 


H  H 


X  <j 


iH 
H 

H 

Z 

w 
s 
a 

w 

CO 


T3 

a) 
•u 
o 
aj 

•r-) 
O 
U 

P-i 


>, 

>^ 

Vj 

M 

aj 

<U 

XX  A 

ix; 

encj 

H   H»U 

■t-HJ  / 

•H4-I 

fece 

fe  crj 

33 

33 

°     < 


pq  -^  PQ 


rH    33 


pq 


* 


CN 


H 

z 

Pd 

s 

o 
w 

CO 


T3 
(U 

u 

a 
<u 

o 

Pi 


140 


en 

'< 

PQ 

Pi 
W 
> 

H 

Prf 

w 
w 

PL. 

o 

CJ 
M 
SB 
CJ 


A 

9\                                ' 

<r 

<r 

-j-  a^ 

r~. 

r^ 

r-~  r^ 

o> 

o^ 

ON    o 

iH 

rH 

rH    rH 

asva  viva 

CM 

o> 

rH 

1972, 
1979 

1972, 
1977, 

SDINVOHO     01X01 

o 

t 

°    t 

o     ! 

o         f       o .      t 

o   r 

3     h£  j 

(A1I03<IS)    STVI3W 

X 

0    o    < 

x        <1 

o          < 

_,       CU           U 
rH     fe 

>»^ 

"*«• 

z 

z 

(N-eHN)    VINOWWV 

o 

1 

°    t 

o 

O                          CO   S     * 

z    1 

Hl  *- 

SmiOHdSOHcI  TVIOI 

sanos  aaoNaasns 
sanos  aaAiossia 

o 

/ 

f   °    I 

H   Z       1 

rH    Z 

1  "11 

z 

o 

f   <=    I 

rH     Z          T 

rH    Z 

1   H*  t 

H    Z        ]" 

o 

j 

O 

HZ       | 

i-l   Z 

t  -It 

-1    t 

X 

< 

a       °          < 

»        t 

o 

f   *    <1 

x          <J 

HHOJIIOO  ivoad 

rH 

en  ' 

|         O         «- 

o          1 

o 

t    -i  t 

-g  «- 

Nonaiaaa  nsoaxc 

TVWHaEl 

NoniaNo: 

o 

t  °  1 

<N    Z         t 

m  z 

1            z 

3 
z 

o 

f  o    T 

o          t 

o 

1     o      T 

o           t 

/noiivoiiissvi: 

(S31IK)    HI0N3" 

PQ 

■"-«. 

33         PQ 

PQ  "-*.  CO 

PQ 

PQ  --^  3 

PQ 

1       * 

• 

rH 

i—l 

• 

o- 

<t 

<r 

r-» 

r» 

CM 

CN 

H 

z 

o 

w               >-> 

en                 co 

/«-N               00 

ed       o       o> 

W          CO          rH 

H         -^        *w 

<3        «* 

m 

<r 

m 

3        ^       Q 

H 

T3 

rH 

13 

H 

X) 

w 

CU 

aj 

0) 

W          H         H 

H 

U 

H 

4-1 

H 

4-J 

CJ          Z          CJ 

z 

a 

Z 

O 

Z 

a 

<       w       w 

w 

QJ 

w 

CU 

w 

OJ 

h         tfl         n 

2       w       o 

s 

•i-) 

S 

•1—1 

S 

•I — ) 

o 

O 

U 

o 

o 

o 

3         PS1         oi 

w 

^ 

W 

u 

w 

H 

j             en           Pm           Pm 

en 

Pm 

en 

- 

Pm 

en 

PL, 

141 


en 

< 
PQ 

PS 
fa 
> 

i— i 
ps! 

fa 

w 

Pi 
o 
u 

H 

o 


a 

tfS 

<r  o^ 

<r 

<* 

r^  r-~ 

r^ 

r^ 

o>  o 

O 

o> 

iH     H 

rH 

rH 

asva  viva 

cn  r*. 

CN    0> 

o>  o> 

CN 

iH     rH 

rH     rH 

rH 

SDINVDHO    DIXOX 

=       t 

o      t 

t 

o 

t 

o  r 

=       1 

(LilOldS)    STVI3H 

«    < 

i     o     < 

01       A 

z 

0) 

rH     fa 

z 

I 

*  < 

o       < 

(N-CHN)    VINOWJtf? 

1 

CN     CD 

H         <r 

1 

o 

o 

t 

A 

O 

»  t 

3  / 

-H    2  «=- 

A 

i 

A 

t 

SIWOHaSOHd  TVIOI 

CM     £ 

rH      Z 

H    Z 

O 

o 

Rd 

Z 

°  1 

-o         J 

rH      Z            1 

rH     Z 

t 

A 
O 

°  I 

sanos  aaaNacisns 

°  1 

'      o         | 

H    Z       | 

rH     Z 

t 

O 

o        I 

sanos  aaAiossia 

WHOillOD  TV33.3 

X        < 

^   °      <3 

X            < 

O 

< 

x         < 

p   < 

O 

o 

A 

O 

O 

t 

rH     Z         ] 

rH     Z         | 

NOiiaiaaa  nsoaxc 

cn   £ 

1       NZ| 

Cs|    z          j 

eg   z 

A 

o         t 

A 
O 

tvwhshj 
NOixiaNo: 

Z 

O 

r  o    t 

o     r 

O 

1 

o           f 

o        t 

/NOIIVOIJISSVIC 
(S31IH)    HIDN3" 

)         *^ 

!=     PQ 

P3   "^  PQ 

PQ 

PQ  '^  PQ 

PQ 

N. 

CN 

» 

r^ 

• 

H 

rH 

CN 

CN 

in 

m 

vjO 

VO 

H 

z 

o 

fa                       /-> 

en                  en 

^-s                00 

C4         o         o^ 

fa              CO               rH 

H        *-»        ^ 

*<      ■*      ~ 

^O 

r>. 

CX) 

3        ^       Q 

H 

T3 

rH 

T3 

rH 

T3 

w 

Q) 

01 

(U 

fa          H          H 

H 

4-1 

H 

4-1 

H 

4-1 

o       z       u 

Z 

u 

Z 

O 

Z 

CJ 

<       w       w 

fa 

0) 

fa 

QJ 

fa 

cu 

fa         en         •-) 

2       fa       o 

£ 

■n 

£ 

■i-J 

£ 

•<—) 

O 

O 

U 

O 

o 

o 

3          PS          OtS 

fa 

i-i 

fa 

u 

fa 

u 

cn        cu        P-i 

en 

Pm 

en 



fa 

en 

fa 

142 


oo 

< 

Pi 
w 
> 

M 

oi 

w 
w 

Pm 

o 


3SV9  vxva 


S3INV0H0  01X01 


(A3I03<IS)    STVI.3N 


o> 


CM 


X 


< 


(N-  HN)    VINONWV 


SmiOHdSOHd  TVXOI 


Hd 


t 


< 


o> 


CN 

o> 


x         <I 


p 

rH     Q 

00 
u 


t 


sanos  asattsasns 


sanos  aaAiossia 


t 


x       < 


hhojiiod  ivoaj 


Nonaiaaa  nsoaxc 


TYWH3HI 


NOIIiaNOO 
/N0IIV0I3ISSV3D 


(S3TEW)    HX0N31 


H 

2 

O 

w 

/-"\ 

CO 

en 

^~^ 

oo 

erf 

o 

o> 

w 

00 

H 

H 

*-^. 

^-^ 

<J 

•<r 

S 

v_/ 

Q 
fd 

w 

H 

H 

c; 

Z 

U 

< 

w 

w 

% 

00 

O 

3 

Pi 

pi 

00 

eu 

PU 

CN 


< 


r 


t 


P3  -^-  CQ 


C 

oo 


o         «- 


a 

rv 

co 

a 


t 


< 


cnj   r- 

on  o> 


t 


X 


< 


«- 


■«- 


3 
Q 
oo 


x         <1 


p 

00 

u 


f 


o        t 


pq 


O 

■ 

oo 


o> 


H 

Ed 

S 
O 

w 
oo 


-a 

4J 

a 

0) 
•r- ) 
O 
J-i 
Cm 


< 


I 


-        ^ 


PQ  \  P 


un 


33 


UO 


O 
CM 

H 

z: 

td 
S 

a 
w 

00 


-a 
a) 
•u 
a 
aj 
•i-) 
o 
u 
a- 


X 


< 


* 


pq  ~--~  pq 


ca 


CN 

H 
Z 

Pd 
S 
O 
Ed 
oo 


a) 

o 

aj 

o 

Cm 


t 


0 


t 


< 


^ 


143 


co 
< 

PQ 
Pi 

w 
> 

H 

Pi 

w 
fa 
fa 
o 
cj 

H 

BE 

u 


asva  viva 


SDINV3H0  DIXOX 


(JLilDadS)    STVI3K 


cn  r^ 


! 


X 


< 


(N-  HN)    VINOWK^ 


SflHOMSOHd  TVIOI 


Hd 


^g 


f 


<l 


m  2 


Cfl 
4-1 

03 
H  Q 
CO 

c  co 

O    CJ 

•H    °H 

00<4-J 

CO   (4-1 

PS  o 


U  T 

CJ  I 

H  CJ 

<  fa 


^g 


sanos  aaaNaasns 


sanos  aaAiossia 


CN 


x       < 


en   2 


NS  t 


X 


< 


X 


<l 


u 

CJ 

rH      0) 

<:  fa 


x 


<] 


x 


<j 


CO 

<r 

00 

r^ 

C7"T3 

(3^ 

r^-H 

iH 

O^  5-1 

r-ipq 

^^ 

»i 

* 

• 

CN 

1^-13 

a 

1^ 

r-»  cu 

E 

o> 

o^pi 

i— i 

H 

r-|w 

f 


0) 


CN 


5  I 

of 

H    Z 


t 


en  q 

CO 
CJ 


f 


01 

fa 
z 
Pi 


X 


<3 


x         <] 


rhcmiioo  ivaaa 


en  3 

S 


Nonaaaaa  NaoAXc 


TVHH3RI 


NOUJCINOD 
/NOLLVDIIISSVIC 


(S31IK)    HI0N31 


z 


a 
w 
en 

PS 

fa 
H 
< 

W 

a 

s 

CO 


O 

oo 


H 

z 

w 

CO 

fa 
Pi 
fa 


en 

00 

H 


a 

w 

H 
CJ 

fa 
n 
o 
Pi 
fa 


en 


f 


pq 


en 
en 


en 


CD 


en 


PQ 


X 


<3 


03  ^  f£t 


en 
en 


CN 
CN 

H 

Z 
fa 

s 

CJ 

fa 

CO 


T3 
0) 
4J 

a 
a) 

•r- ) 

o 
u 

fa 


o 
en 


X 


<J 


X 


<1 


r 


en  Q 

CO 

CJ 


X 


<1 


< 

en    Q 

CO 
CJ 


p 

Q 

CO 
CJ 


03 


O 

« 

en 


en 

CN 

H 

Z 


a 
w 

CO 


T3 
0) 

4J 
CJ 
01 

•i-l 

o 
u 

fa 


PQ 


pa 


CN 


• 

CN 


CN 

H 
Z 

fa 

s 

CJ 

w 

CO 


T3 
CU 

4J 
CJ 

0) 
•1-1 
o 
u 

fa 


144 


S* 


r 


%«- 


<] 


s«- 


t 


2 

M 
Cn 

< 

W 
> 

Pi 

w 
w 
Pi 
o 
u 

M 

SI 

o 


3SV9  viva 


SDIMV3H0    DIXOX 


(teiozas)  sivxaw 


o> 


csi 

o> 


t 


X 


< 


(N-  HN)    VINOHHV 


SflHOIMSOHd  TVIOI 


Hd 


t 


<J 


0> 


CM 

0> 


X 


<] 


o^ 


cm 


t 


< 


t 


cm  Pi 


r 


t 


sanos  aaoNaasns 


sanos  asAiossia 


r 


o  <- 


X    <] 


WHOJIIOO  TVDSJ     ^  p>  f 


Nonaiaaa  Naoxxc 


TVWHaHJ 


NOIIICMOO 
/NOIXVDiaiSSVIC 

(S31IH)    HJ.3N31 


t 


t 


Pi 


I 


°     <! 


<H    Pi  «- 


/N 


pa 


cn 


2 


u 
w 
cn 

pi 
W 
H 
<J 

ta 

cn 


CQ 


CN 


t 


X 


< 


cn 
u 


t 


f 


X  0 


p 


f 


pa  -•«.  M 


o 

00 


H 
2 

W 

cn 

Cd 
Pi 
Pu 


cn 

CO 


Q 
W 
H 
CJ 

W 

o 

oi 
Pu 


in 

CM 

T3 

CU 

H 

■u 

2 

u 

W 

CO 

S 

•r- 

O 

O 

w 

S-l 

cn 

p* 

CM 


<] 


Cs|    P 

cn 


I 


r 


CM 


cn 


X  0 


cn  S 

cn 
O 


-S- 


pa 


CM 


CM 


a 

w 
cn 


cu 
u 
o 
cu 

■f-5 

o 
u 

p-l 


cn 


cn 
a 


f 


pa 


m 


CM 

H 

M 

a 

o 
a 
cn 


pa 


m 


cu 

•U 
CJ 

cu 

•I-) 

o 

S-i 

Cm 


t 


°      < 


r 


o         <] 


O  <r- 


r 


145 


z 

H 
CO 

< 

pa 

(4 
W 
> 
H 
Pi 

W 

w 

Pm 
O 
CJ 
M 
US 

cj 


<r 

<f 

r^ 

r^ 

o> 

o> 

rH 

r-i 

asva  vxva 

#1 
CM 

r^                 ! 

o> 

■H 

CM 

o> 

SDIWV3H0   DIXOI 

*      < 

x         < 

*        <I 

*    < 

(iLiioads)  sivxaw 

M          < 

rH*  <I 

*        < 

r-i  as     "N 

Q 

« 

=>"   t 

CO        *        ' 

H 

(N-  HN)    VINOWW^ 

HD-*- 

*      A 
CO       - 

rH      •>     «*- 

CO   p 

CO 

CO 

co 

cj  S 

CJ 

CJ 

CJ 

p 

H      | 

co  p 

erf 

A 

PC 

SflHOHdSOHd   TVXOI 

p   <- 

rH       ■ 

P 

CO       f 

rH   p      <r- 

a 

CO 

CO 

A 

Rd 

CO   p 

cj  2 

CJ 

CJ 

CO 

CJ 

CO    M          j 

o        «- 

CO    H          j 

o        «- 

Q 

H 

sanos  aaoNaasns 

CO    p         ' 

H°.«- 

a*    a 

co  p"      1 

p 

iH       •>      ^— 

M 

CO 

n          ' 

CO 

CO   p 

CJ 

CO 

CJ 

sanos  aaAiossia 

CJ  S 

CJ 

x         < 

O       <3 

x      <3 

o           < 

Q 

H 

H       | 

°"        A 

waoanoo"  ivoaa 

CO    p 

i— i     •>    ^~ 

CO    p 

p 

rH        «        «- 

A 

co 

A 

CO 

CO   p 

CJ 

co 

CJ 

cj  S 

CJ 

i-1 

H 

O         A 

P"          A 

A 

p 

A 

p 

Noiiaiaaa  NaoAxc 

co  p 

r-i         f>     ^— 

co  p 

rH         •>        •4- 

* 

CO 

n 

CO 

iVHHaai 

NOIIIdNOC 

en  p 
cj  S 

CJ 

CO 

CJ 

CJ 

°      T 

°    t 

o             | 

O                A- 

CO    ~~~»    IT3 

pa 

P3  -*.  P 

pa 

/Noixvoiaissvi: 

(S31IH)    RL0N31 

h*H                ►— ^ 

» 

oo 

• 

O 

o 

■ 

<r 

<r 

co 

co 

H 

z 

s 

a 

W                      /-> 

CO                              CO 

-^N               00 

Crf         o        o^ 

W            00            rH 

H          *»»         >-' 

<J           <T 

oo 

3         N-'        Q 

CM 

T3 

CX1 
CN 

TJ 

Ed          H          H 

H 

CD 

CU 

CJ          Z          U 

z 

■U 

H 

4-J 

<3          W          W 

h          W          h 

2       w       o 

CJ 

CJ 

cd 

Z 

S3 

CJ 
CD 
•r-i 

P             PC             Crf 
!              CO            Oh            Cu 

CO 

o 
u 
PM 

CJ 

w 

CO 

O 
Ph 

CM 


00 

m 

CO 

c 

o 

•H 

4-1 

•H 

T3 

C 

O 

0 

ON 

Jo 

C\ 

• 

u 

• 

o 

o 

i 

UO 

1 

4-1 

u 

CO 

14H 

< 

pa 

CO 

•H 

CO 

CO 

4-1 

CO 

CO 

CO 

CO 

CO 

CO 

rH 

rH 

c 

CJ 

CJ 

3 

M-l 

14-1 

14-1 

O 

o 

o 

CO 

CO 

CO 

cu 

CD 

CU 

H 

iH 

rH 

•H 

•H 

•H 

i= 

6 

g 

iH 

t— 1 

r-^ 

CO 

cO 

CO 

4J 

4-1 

4-1 

o 

o 

0 

H 

H 

H 

146 


LAKES  AND  PONDS 

Within  the  Chicopee  River  Basin,  there  are  164  lakes  and  ponds  which  cover 
31,723  acres.  Fourteen  surveys — four  intensive  and  ten  baseline — have  been 
conducted  in  the  basin. 

Inventory 

Chicopee  River  Basin 

Number  of  lakes  and  ponds 164 

Surface  area  of  lakes  and  ponds  (in  acres) 31, 723 

Number  of  lakes  and  ponds  greater  than  10  acres 102 

Surface  area  of  lakes  and  ponds  greater  than  10  acres 31,382 

Number  of  officially  recognized  Great  Ponds 15 

Surface  area  of  officially  recognized  Great  Ponds  (in  acres) 1,294 

Intensive  Surveys: 

Name  Location  Year  Surveyed 

Quaboag  Pond  Brookf ield/E.  Brookfield  1974-1975 

Quacumquasit  Pond  Brookf ield/E.  Brookfield  1974-1975 

Queen  Lake  Phillipston  1977-1978 

Red  Bridge  Impoundment  Ludlow/Wilbraham/Palmer  1977-1978 

Classification:  _     .     „     .,-.,/ 
Severity   Stratified/ 

Name  Location  Points   Unstratified 

Red  Bridge  Impoundment   Ludlow/Palmer/Wilbraham     15  S 

Lake  Lashaway  East  Brookf ield/North        8  S 

Brookfield 

Haviland  Pond  Ludlow  7  S 

Quacumquasit  Pond        Brookf ield/East  Brookfield    6  S 

Sturbridge 

Bingham  Pond  Hubbardston  13  U 

Harris  Pond  Ludlow  11  U 

Bemis  Pond  Hubbardston  10  U 

Mimechoag  Pond  Ludlow  9  U 

Wickaboag  Pond  West  Brookfield  7  U 

Beaver  Lake  Ware  5  U 

Camp  Putnam  Pond  New  Braintree  4  U 

Quaboag  Pond  Brookf ield/East  Brookfield   4  U 

Sugden  Reservoir  Spencer  4  U 

Queen  Lake  Phillipston  1  U 
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7.   CONNECTICUT  RIVER  BASIN 


The  Connecticut  River  begins  in  Canada  and  for  most  of  its  course  north 
of  Massachusetts  serves  as  the  boundary  between  New  Hampshire  and  Vermont. 
The  river  flows  essentially  due  south  through  Massachusetts  from  Bernardston 
and  Northfield  on  the  Vermont-New  Hampshire  line  to  Agawam  and  Longmeadow  on 
the  Connecticut  state  line.   From  here  the  Connecticut  flows  south  through 
the  State  of  Connecticut  to  Long  Island  Sound.   In  Massachusetts  the  Connect- 
icut River  Basin  is  bounded  by  the  Housatonic  and  Hoosic  drainage  basins  on 
the  west,  and  by  the  French  and  Quinebaug  and  the  Nashua  drainage  basins  on 
the  east.   There  are  approximately  66  river  miles  in  Massachusetts.   The 
Connecticut  River  main  stem  has  a  drainage  area  of  650  square  miles  in 
Massachusetts.   This  area  had  a  1970  population  of  500,000  people.   Most  of 
these  are  located  in  the  metropolitan  Springfield  area.   The  four  major  trib- 
utaries to  the  Connecticut  River  in  Massachusetts  are  the  Millers,  Deerfield, 
Chicopee,  and  West field  rivers.   Each  of  these  is  dealt  with  separately  in 
this  report.   When  these  four  tributaries  are  added  to  the  Connecticut  River 
main  stem,  the  drainage  area  in  Massachusetts  is  2949  square  miles  and  the 
population  is  more  than  650,000  people.   The  Connecticut  River  is  the  largest 
river  in  New  England.   The  average  flow  at  the  Massachusetts-Connecticut 
state  line  is  16,180  cfs. 

The  Connecticut  River  in  Massachusetts  is  divided  into  two  entirely  different 
sections  by  the  Holyoke  Dam.   Above  the  dam,  the  river  is  relatively  clean 
and  is  at,  or  near,  Class  B  standards.   Below  the  dam,  the  river  is  polluted 
and  violates  many  of  the  criteria  for  Class  B  classification.   Recently  com- 
pleted secondary  treatment  facilities  for  Springfield  and  Chicopee  and  the 
secondary  treatment  facility  currently  under  construction  for  Holyoke  will 
alleviate  these  problems  considerably.   Combined  sewer  discharges  from  these 
cities  will  also  have  to  be  dealt  with  before  the  lower  Connecticut  will  meet 
Class  B  standards. 


Water  Quality  Surveys 

In  the  summer  of  1971  the  Division  conducted  an  intensive  water  quality  survey 
on  the  lower  Connecticut  River  (from  the  Holyoke  Dam  to  the  Massachusetts- 
Connecticut  state  line).   This  was  a  joint  survey  involving  the  Division  and 
the  Federal  Environmental  Protection  Agency.   The  survey  consisted  of  24  hours 
of  sampling  for  five  consecutive  days  in  August.   Ten  stations  on  the  Connecti- 
cut River  main  stem  were  sampled  and  additional  stations  on  the  Westfield  and 
Chicopee  rivers  were  also  sampled.   Photosynthesis  data  was  obtained  at  all 
ten  main  stem  stations.   The  results  of  this  survey  were  published  in  a  report 
entitled,  Connecticut  River  Survey  -  1971  Data  Record  on  Water  Quality  and 
Time  of  Travel  Study. 

In  the  summer  of  1973  the  Division  conducted  an  intensive  water  quality  survey 
on  the  upper  Connecticut  River  (from  the  Holyoke  Dam  to  the  New  Hampshire- 
Massachusetts  state  line) .   This  survey  consisted  of  24-hour  sampling  for  three 
consecutive  days  during  a  week  in  August  and  a  week  in  September.   Photosyn- 
thesis data  was  obtained  at  five  separate  locations  on  the  upper  Connecticut 
River  during  each  of  these  weeks.   The  results  of  this  survey  have  been  pub- 
lished in  a  report  entitled,  Upper  Connecticut  River  -  1973  Water  Quality 
Survey  Data. 
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In  1971  the  Division  awarded  a  contract  to  Tighe  &  Bond,  Inc.,  Consulting 
Engineers,  for  the  purpose  of  sampling  all  significant  waste  discharges 
in  the  Connecticut  River  Basin  in  Massachusetts.   These  discharges  were 
sampled  for  a  24-hour  period  on  each  of  three  days.   The  results  of  this 
survey  have  been  published  in  a  report  entitled  Wastewater  Discharge 
Survey:  Connecticut  River  Basin. 

The  data  contained  in  these  three  reports  is  discussed  in  the  Connecticut 
River  -  1973  Water  Quality  Analysis.   This  report  was  published  in  1975. 
The  report  contains  an  analysis  of  the  above  noted  data,  as  well  as  sec- 
tions on  the  history  of  the  Connecticut  Basin,  water  supply,  recreation, 
and  a  description  of  planning  efforts  being  conducted  in  the  basin. 

The  Lower  Connecticut  River  Basin  (from  the  Holyoke  Dam  to  the  Enfield 
Dam)  was  intensively  surveyed  during  the  weeks  of  July  10  -  14  and  August 
28  -  September  1,  1978.   Composite  samples  were  collected  at  14  stations 
on  the  Connecticut  River  from  the  Holyoke  Dam  to  the  Enfield  Dam.   Addi- 
tional composite  samples  were  taken  from  the  Westfield  River,  the  Chicopee 
River,  the  outlet  to  the  Holyoke  Canal,  and  the  outlet  to  the  Chicopee 
Canal.   Chemical  samples  were  collected  six  times  daily  on  Tuesday  and 
Thursday  of  these  weeks  and  were  combined  into  24-hour  composites  for  these 
days.   Bacteriological  samples  were  taken  on  Tuesday  and  Thursday  of  these 
weeks.   Dissolved  oxygen  samples  were  taken  six  times  daily  on  Tuesday, 
Wednesday,  and  Thursday  of  these  weeks.   Grab  samples  for- metals  and  oil 
and  grease  analyses  were  taken  at  selected  stations  on  July  11.   Grab 
samples  for  microscopic  and  chlorophyll  a_  examination  were  taken  on  Tues- 
day of  these  weeks. 

Also  on  Tuesday  of  these  weeks  a  series  of  grab  samples  were  taken  from 
the  Upper  Connecticut  River.   Dissolved  oxygen,  bacteriological  and  chem- 
ical  samples  were  taken  to  evaluate  the  condition  of  the  Connecticut  River 
from  the  Vermont-New  Hampshire  line  to  the  Holyoke  Dam.   Metals  and  oil 
and  grease  samples  were  taken  from  selected  stations  on  the  Upper  Connecti- 
cut River  on  July  11,  1978. 

During  May,  1978  approximately  100  grab  samples  were  taken  from  various 
small  tributaries  to  the  Connecticut  River.   These  samples  were  taken 
basically  to  locate  possible  sources  of  non-point  pollution  in  the  Connec- 
ticut River  Basin. 

In  April,  a  number  of  landfills  in  the  Connecticut  Basin  were  sampled  to 
determine  if  they  were  causing  non-point  pollution.   Complete  sets  of  samples 
were  taken  from  streams  above  and  below  these  landfills  where  possible  and 
from  any  leachate  that  could  be  located  flowing  away  from  these  landfills. 

The  Environmental  Protection  Agency  provided  considerable  assistance  on 
this  survey  by  conducting  time  of  travel  studies  and  obtaining  cross-section 
data  for  the  Lower  Connecticut  River  during  the  weeks  the  surveys  were 
carried  out.   Data  from  the  1978  surveys  are  contained  in  a  report  entitled > 
The  Connecticut  River  -  Water  Quality  Data  -  1978. 
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All  major  wastewater  discharges  in  the  Connecticut  Basin  have  been  sampled 
annually  since  1975.   The  most  recent  data  can  be  found  in  a  report 
entitled  ?The  Connecticut  River,  1979  Wastewater  Discharge  Data. 

Basin  Segmentation 

In  order  to  define  the  present  problems,  the  Connecticut  River  has  been 
broken  down  into  a  number  of  segments.   These  segments  are  listed  in  the  fol- 
lowing descriptions.   Along  the  main  stem  Connecticut  River,  a  segment  divi- 
sion occurs  at  each  classification  change,  at  each  major  municipal  waste- 
water treatment  facility  and  at  the  confluence  with  each  major  tributary. 
Bachelor  Brook  is  segmented  to  Lampson  Brook  and  Lampson  Brook  is  seg- 
mented to  the  Belchertown  State  School  discharge.   The  four  major  trib- 
utaries of  the  Connecticut  in  Massachusetts  are  considered  to  be  separate 
basins  and  are  covered  in  other  sections  of  this  report.   Table  9  lists 
the  present  condition  and  future  use  classification  for  each  segment. 
The  future  use  classification  is  based  on  the  present  water  quality  stand- 
ards, while  the  present  condition  is  based  on  the  results  of  the  1978 
water  quality  survey. 


Present  Conditions 

Segment  1  -  Massachusetts-New  Hampshire  Line  to  Northfield  Reservoir  Intake  ■ 
This  segment  meets  all  requirements  for  Class  B  criteria. 

Segment  2  -  Northfield  Intake  to  Millers  River  -  The  intake  and  discharge 
points  for  the  Northfield  pumped  storage  project  are  located  at  the  top 
of  this  segment.   To  date  no  adverse  effects  on  water  quality  have  occurred 
as  a  result  of  the  operation  of  this  project.   This  segment  meets  all  Class 
B  criteria. 

Segment  3  -  Millers  River  to  Turners  Falls  Backwater  -  This  segment  meets 
all  Class  B  criteria. 

Segment  4  -  Turners  Falls  Backwater  to  Turners  Falls  Dam  -  This  is  the  pond 
backed  up  behind  the  Turners  Falls  Dam.   There  are  no  direct  discharges  into 
this  segment.   The  water  quality  here  is  at  Class  B  levels. 

Segment  5  -  Turners  Falls  to  Deerfield  River  -  During  the  summer,  most  of 
the  flow  in  the  Connecticut  River  bypasses  this  segment.   Water  is  diverted 
to  the  Turners  Falls  power  canal  at  the  start  of  this  segment  and  flows 
back  into  the  river  near  the  end  of  this  segment.   The  water  quality  in  this 
segment  meets  Class  B  criteria. 

Segment  6  -  Deerfield  River  to  South  Deerfield  Treatment  Plant  -  This  long 
segment  meets  all  water  quality  criteria  for  a  Class  B  stream. 

Segment  7  -  South  Deerfield  Sewage  Treatment  Plant  to  Amherst  Outfall  - 
This  segment  meets  Class  B  criteria. 


150 


Segment  8  -  Amherst  Outfall  to  above  the  Oxbow  -  All  Class  B  criteria 
are  met  in  this  segment. 

Segment  9  -  Above  Oxbow  to  below  Oxbow  -  This  small  segment  receives 
the  discharge  from  the  Northampton  primary  treatment  facility.  This 
segment  meets  Class  B  criteria. 

Segment  10  -  Below  Oxbow  to  South  Hadley  Backwater  -  The  discharge  from 
the  Easthampton  treatment  facility  enters  this  segment.   Also  the  North- 
hampton discharge  affects  this  segment.   This  segment  meets  all  Class  B 
criteria. 

Segment  11  -  South  Hadley  Backwater  to  South  Hadley  Dam  -  This  segment 
is  the  pond  behind  the  Holyoke  Dam.   This  segment  meets  Class  B  criteria. 

Segment  12  -  South  Hadley  Dam  to  Holyoke  Sewage  Treatment  Plant  -  In 

this  segment,  water  quality  is  lowered  due  to  increases  in  BOD  and  nutri- 
ents, and  violation  of  fecal  coliform  levels  criteria.  Combined  sewers  from 

Holyoke  and  South  Hadley,  industrial  wastes  and  the  effluent  from  the 
South  Hadley  primary  sewage  treatment  plant  are  discharged  into  this  seg- 
ment.  This  segment  meets  Class  B  dissolved  oxygen  criteria,  but  does  not 
meet  Class  B  fecal  coliform  criteria.   This  segment  meets  Class  C  criteria. 

Segment  13  -  Holyoke  Sewage  Treatment  Plant  to  Chicopee  River  -  This  seg- 
ment receives  the  bulk  of  the  combined  sewer  discharges  from  Holyoke  and 
Chicopee.   Also,  the  discharges  from  the  Holyoke  and  Chicopee  treatment 
facilities  enter  this  segment.   A  number  of  major  industrial  discharges 
affect  this  segment  also.   Coliform  levels  remain  high  in  this  segment. 
Dissolved  oxygen  levels  meet  Class  B  criteria.   Nutrients,  oil  and  float- 
ing solids  all  contribute  to  the  degradation  of  the  water  quality  in  this 
segment.   This  segment  is  below  Class  C  fecal  coliform  criteria.   This 
segment  does  not  meet  Class  C  criteria. 

Segment  14  -  Chicopee  River  to  Springfield  Sewage  Treatment  Plant  -  This 
segment  is  affected  by  wastes  carried  to  it  from  upstream  waste  discharges, 
and  combined  sewer  overflows  from  Springfield  and  Chicopee  also  affect  this 
segment.   This  segment  is  below  Class  B  fecal  coliform  criteria,  but  meets 
Class  B  dissolved  oxygen  criteria.   This  segment  meets  Class  C  criteria. 

Segment  15  -  Springfield  Sewage  Treatment  Plant  to  Westfield  River  -  This 
short  segment  receives  the  discharge  from  the  Springfield  Regional  Treat- 
ment Plant  at  Bondi  Island.   This  has  been  recently  upgraded  to  secondary 
treatment.   The  heated  discharge  from  Northeast  Utility's  West  Springfield 
generating  station  further  degrades  the  water  quality  in  this  segment.   Most 
significant  water  quality  parameters  increase  to  their  highest  levels  on  the 
Connecticut  River  in  this  segment.   Nevertheless,  the  segment  meets  Class  B 
dissolved  oxygen  criteria.   This  segment  currently  meets  only  Class  C 
criteria  due  to  fecal  coliform  violations. 

Segment  16  -  Westfield  River  to  Leonard  Street  -  This  segment  does  not 
receive  any  additional  waste  discharges,  but  is  affected  by  the  major  waste 
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discharges  into  the  segments  above  it.   Coliform  levels,  nutrients,  float- 
ing solids,  and  oil  are  all  problems.   This  segment  is  only  at  Class  C 
criteria  due  to  fecal  coliform  violations. 

Segment  17  -  Leonard  Street  to  Riverside  Park  -  The  upstream  discharges 
continue  to  affect  the  water  quality  of  the  Connecticut  River  in  this 
segment.   The  water  quality  in  this  segment  is  only  at  Class  C  criteria 
due  to  fecal  coliform  violations. 

Segment  18  -  Riverside  Park  to  Massachusetts-Connecticut  State  Line  -  The 
water  quality  in  this  segment  begins  to  show  improvement.   Nutrients, 
coliform  levels,  oil,  and  floating  solids  from  upstream  discharges  all  con- 
tinue to  affect  the  water  quality  in  this  segment..  There  are  no  known 
pollutional  discharges  into  this  segment.   This  segment  only  meets  Class  C 
criteria  due  to  fecal  coliform  violations. 

Segment  19  -  Bachelor  Brook  from  the  Connecticut  River  to  outlet  of  Forge 
Pond  -  This  stream  originates  in  Belchertown  and  flows  through  Granby  and 
South  Hadley  to  its  confluence  with  the  Connecticut  River.  The  stream  is 
not  subject  to  discharges  and  fully  meets  Class  B  criteria. 

Segment  20  -  Forge  Pond,  Weston  Brook  and  Lampson  Brook  from  the  outlet  of 
Forge  Pond  to  Belchertown  State  School  STP  discharge  -  The  effluent  from 
the  Belchertown  State  School  Sewage  Treatment  Plant  is  discharged  into  • 
the  upper  portion  of  this  segment.   The  discharge  serves  to  raise  BOD  and 
nutrients  to  unacceptably  high  values.   This  raises  the  possibility  of 
eutrophication  in  Forge  Pond  if  this  discharge  is  not  upgraded.   This 
segment  does  not  meet  the  requirements  for  a  C  classification.   Therefore, 
it  is  designated  as  meeting  less  than  Class  C  criteria. 

Segment  21  -  Stony  Brook  from  the  Connecticut  River  to  Route  116  -  This 
segment  meets  Class  B  criteria. 
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LAKES  AND  PONDS 

There  are  97  lakes  and  ponds  in  the  Connecticut  River  Basin,  of  which 
twenty-five  have  had  baseline  surveys  conducted  by  the  Division  to 

date. 

Inventory 

Connecticut  River  Basin 

Number  of  lakes  and  ponds 97 

Surface  area  of  lakes  and  ponds  (acres) 2 ,  618 

Number  of  lakes  and  ponds  greater  than  10  acres 47 

Surface  area  of  lakes  and  ponds  greater  than  10  acres 2,401 

Number  of  officially  recognized  Great  Ponds 3 

Surface  area  of  officially  recognized  Great  Ponds  (acres) 232 


Classification: 
Name 

Aldrich  Lake 
Van  Horn  Pond 
Nine  Mile  Pond 
Watershops  Pond 
Lake  Wyola 
Holland  Lake 
Lake  Lorraine 
Five  Mile  Pond 
The  Oxbow 
Porter  Lake 
Venture  Pond 
Mona  Lake 
Nashawannuck  Pond 
Forge  Pond 
Warner's  Pond 
Rubber  Thread  Pond 


Severity 

Stratified/ 

Location 

Points 

Unstratif ied 

Granby 

14 

S 

Springfield 

13 

S 

Wilbraham 

10 

S 

Springfield 

10 

S 

Shutesbury 

9 

S 

Belchertown 

8 

S 

Springfield 

7 

S 

Springfield 

6 

S 

Northampton 

16 

U 

Springfield 

15 

U 

Springfield 

15 

U 

Springfield 

13 

U 

Easthampton 

13 

U 

Granby 

12 

U 

Hadley 

12 

U 

Easthampton 

11 

U 
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Classification  (continued) : 


Name 

Lower  Mill  Pond 
Dimmock  Pond 
Long  Pond 
Metacomet  Lake 
Arcadia  Lake 
Leveret t  Pond 
Loon  Pond 

Lower  Highland  Lake 
Upper  Highland  Lake 


Severity- 

Stratified/ 

Location 

Points 

Unstratif ied 

Easthampton 

10 

U 

Springfield 

8 

U 

Springfield 

8 

U 

Belchertown 

7 

U 

Belchertown 

6 

U 

Leverett 

6 

U 

Springfield 

6 

U 

Goshen 

4 

U 

Goshen 

4 

U 
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8.  DEERFIELD  RIVER  BASIN 


The  Deerfield  River  originates  in  Stratton,  Vermont  and  flows  southerly 
into  Northwestern  Massachusetts.   The  river  then  flows  generally  eastward 
through  Monroe,  Rowe,  Florida,  Charlemont,  Buckland,  Shelburne,  Conway, 
Deerfield,  and  Greenfield.   At  its  confluence  with  the  Connecticut  River 
the  Deerfield  River  is  the  boundary  between  the  towns  of  Deerfield  and 
Greenfield. 

Major  tributaries  to  the  Deerfield  in  Massachusetts  include:   the  South 
River  which  enters  the  Deerfield  in  Conway,  the  North  River  which  enters 
the  Deerfield  in  Shelburne,  and  the  Green  River  which  enters  the  Deerfield 
in  Greenfield. 

The  Deerfield  River  drains  a  total  area  of  666  square  miles.   The  drainage 
area  in  Massachusetts  totals  442  square  miles.   The  population  of  the 
drainage  area  in  Massachusetts  was  estimated  to  be  32,370  in  1970.   The 
yearly  average  flow  at  the  USGS  Gage  in  West  Deerfield  is  currently  1,280 
cfs.   The  New  England  Power  Company  operates  seven  dams  on  the  Massachusetts 
portion  of  the  river  to  generate  power.   A  major  dam  at  Fife  Brook  became 
operable  in  1975  as  part  of  the  Bear  Swamp  Pumped  Storage  Project.   A  new 
USGS  gage  was  added  to  the  Deerfield  River  at  a  point  in  Rowe  just  below  the 
Fife  Brook  Dam.   This  gage  became  operable  in  1974.   The  USGS  maintains  a 
total  of  six  flow  gaging  stations  on  the  Deerfield  River  and  its  tributaries 
in  Massachusetts. 

Sources  of  industrial  pollution  include  treated  paper  waste  discharged  to 
the  Deerfield  in  Monroe  and  treated  textile  waste  discharged  to  the  North 
River  in  Colrain.   Municipal  treatment  facilities  providing  secondary  treat- 
ment discharge  to  the  Deerfield  River  in  Monroe,  Buckland,  and  Deerfield. 
The  Greenfield  Wastewater  Treatment  Plant  discharges  to  the  Green  River  about 
0.5  miles  above  its  confluence  with  the  Deerfield.   Untreated  domestic  wastes 
enter  the  Deerfield  and  its  tributaries  in  Charlemont  and  Ashfield. 

The  waters  of  the  Deerfield  Basin  generally  meet  or  exceed  Class  B  cri- 
teria throughout  the  basin.   Exceptions  are  coliform  violations  in  the 
Deerfield  below  Charlemont,  and  the  South  River  below  Ashfield.   More 
serious  problems  occur  in  the  Green  River  below  the  Greenfield  discharge 
because  the  flow  in  this  small  stream  is  unable  to  assimilate  this  discharge. 
Plans  are  currently  being  prepared  for  treatment  facilities  to  eliminate  the 
problems  in  Charlemont  and  Ashfield.   Further  study  will  be  necessary  before 
a  viable  solution  to  the  problems  in  the  Green  River  can  be  proposed. 


Water  Quality  Surveys 

Three  major  water  quality  surveys  have  been  completed  in  the  Deerfield  River 
Basin  in  recent  years.   These  were  carried  out  in  1965,  1973,  and  1977. 

The  1965  survey  was  conducted  by  the  Massachusetts  Department  of  Public 
Health.   The  river  was  sampled  during  a  one  week  period  in  July  and  again 
in  August.   Samples  were  taken  at  a  total  of  12  stations.   A  complete 
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description  of  this  survey  and  the  results  of  the  analysis  of  the  samples 
taken  has  been  published  by  this  Division. 

The  1973  water  quality  survey  in  the  Deerfield  Basin  was  conducted  by  the 
Massachusetts  Division  of  Water  Pollution  Control.   Again,  this  survey  con- 
sisted of  a  week  of  sampling  in  July  followed  by  another  week  of  sampling 
in  August.   However,  this  survey  was  much  more  extensive  than  the  1965 
survey.   Several  additional  sampling  stations  were  added  in  the  Deerfield 
Basin  and  the  samples  were  analyzed  for  phosphorus,  ammonia-nitrogen,  and 
nitrate-nitrogen.   Photosynthesis  data  and  extensive  flow  data  were  col- 
lected in  1973. 

The  Deerfield  River  Basin  was  intensively  surveyed  during  the  week  of  July 
18,  1977  by  the  Massachusetts  Division  of  Water  Pollution  Control.   Composite 
samples  were  collected  at  twelve  stations  on  the  Deerfield  River,  three 
stations  each  on  the  Green  and  North  rivers,  and  two  stations  on  the  South 
River.   Composite  samples  were  collected  from  Pelham  Brook  (Rowe) ,  the  Cold 
River  (Charlemont)  and  Mill  Brook  (Charlemont)  near  their  respective  con- 
fluences with  the  Deerfield  River.   Composite  samples  were  taken  from  Wheeler 
Brook  (Greenfield)  and  an  unnamed  stream  which  runs  under  the  City  of  Green- 
field near  their  confluences  with  the  Green  River.   Chemical  samples  were 
collected  six  times  daily  on  Tuesday  and  Thursday.   Bacteriological  samples 
were  taken  on  Tuesday  and  again  on  Thursday.   Dissolved  oxygen  samples  were 
taken  six  times  daily  on  Tuesday,  Wednesday  and  Thursday.   Grab  samples  for 
metals  and  oil  and  grease  analyses  were  taken  at  selected  stations  on  Tues- 
day.  Grab  samples  for  microscopic  and  chlorophyll  ji  examination  were  taken 
on  Tuesday  and  Thursday.   Grab  samples  were  taken  at  twenty-eight  additional 
stations  on  September  12,  1977.   These  included  dissolved  oxygen,  chemical 
and  bacteriological  samples  at  all  stations  and  metals  and  oil  and  grease 
samples  at  selected  stations.   These  grab  samples  were  taken  in  an  attempt 
to  locate  possible  sources  of  non-point  pollution  in  the  Deerfield  Basin. 

The  data  collected  during  the  1965  and  1973  surveys  is  discussed  in  detail 
in  the  Deerfield  River  Study  1973  Part  C.   A  similar  report  for  the  1977 
Deerfield  Survey  was  published  in  the  spring  of  1978. 

All  major  wastewater  discharges  in  the  Deerfield  Basin  have  been  sampled 
annually  since  1974.   The  most  recent  data  can  be  found  in  a  report  titled, 
The  Deerfield  River  Part  B,  1979  Wastewater  Discharge  Data. 

Additional  water  quality  surveys  will  not  be  scheduled  in  the  Deerfield 
Basin  for  at  least  five  years. 


Basin  Segmentation 

In  order  to  define  the  present  problems,  the  major  streams  of  the  Deerfield 
Basin  have  been  broken  down  into  a  number  of  segments.   These  segments  are 
listed  in  the  following  description. 

Along  the  main  stem  Deerfield  River,  the  segment  divisions  occur  at  dams, 
at  the  confluence  with  major  tributaries,  at  points  where  municipal  discharges 
enter  the  river,  and  at  points  where  major  changes  in  flow  regimes,  other  than 
those  caused  by  dams,  occur.   The  North  River  segment  division  occurs  at  the 
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Kendall  Company  WWTP.  The  South  River  segment  division  occurs  near  the  point 
where  a  proposed  treatment  facility  for  the  Town  of  Ashfield  is  expected  to 
discharge.   The  Green  River  has  one  segment  division  where  it  begins  to  be 
affected  by  the  Town  of  Greenfield  and  a  second  division  at  the  Greenfield 
STP.   Table  10  also  lists  the  present  condition  and  future  use  classifica- 
tion for  each  segment.   The  future  use  classification  is  based  on  the  pres- 
ent water  quality  standards,  while  the  present  condition  is  based  on  the 
results  of  the  1977  water  quality  survey. 

Present  Conditions 

Segment  1  -  Vermont  Line  to  Sherman  Dam  -  This  segment  is  subject  to  some 
coliform  contamination  from  discharges  occurring  upstream  in  Vermont,  but 
still  meets  Class  B  criteria. 

Segment  2  -  Sherman  Dam  to  Fife  Brook  Dam  -  This  segment  is  affected  by  the 
cooling  water  discharge  from  the  Yankee  Atomic  Power  Plant  at  Rowe.   Repeated 
surveys  have  determined  that  this  discharge  does  not  adversely  affect  the 
water  quality  of  the  Deerfield  River.   Treated  effluents  from  the  Deerfield 
Specialty  Paper  Company  Wastewater  Treatment  Plant  and  the  Monroe  Bridge 
Sewage  Treatment  Plant  are  discharged  into  this  segment.   These  have  a 
minimal  effect  on  the  water  quality  of  this  reach  of  the  Deerfield  River. 
The  water  quality  of  this  segment  meets  Class  B  criteria. 

Segment  3  -  Fife  Brook  Dam  to  Cold  River  -  The  water  quality  of  this  segment 
meets  Class  B  criteria. 

Segment  4  -  Cold  River  to  USGS  Gage,  Charlemont  -  Untreated  domestic  dis- 
charges in  Charlemont  cause  consistent  coliform  violations  in  this  segment. 
The  segment  is  currently  only  meeting  Class  C  criteria. 

Segment  5  -  USGS  Gage,  Charlemont  to  Dam  4,  Charlemont  -  Coliform  violations 
from  the  previous  segment  are  carried  over  into  this  segment.   Again,  only 
Class  C  criteria  are  met  in  this  segment. 

Segment  6  -  Dam  4,  Charlemont  to  North  River  -  This  segment  meets  Class  B 
criteria. 

Segment  7  -  North  River  to  Dam  3  -  This  segment  meets  Class  B  criteria. 

Segment  8  -  Dam  3  to  Gardner  Falls  Dam  -  Effluent  from  the  Buckland/Shel- 
burne  Sewage  Treatment  Plant  is  discharged  into  this  segment.   This  segment 
meets  Class  B  criteria. 

Segment  9  -  Gardner  Falls  Dam  to  Dam  2  -  This  segment  meets  Class  B  criteria. 

Segment  10  -  Dam  2  to  Stillwater  Bridge  -  This  segment  meets  Class  B  cri- 
teria. 

Segment  11  -  Stillwater  Bridge  to  Old  Deerfield  STP  -  This  segment  meets 
Class  B  criteria. 

Segment  12  -  Old  Deerfield  STP  to  Green  River  -  This  segment  meets  Class  B 
criteria. 
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Segment  13  -  Green  River  to  confluence  with  the  Connecticut  River  -  This 
segment  has  a  minor  coliform  problem  and  occasionally  floating  solids  or 
oil  can  be  seen.   This  segment,  however,  still  meets  Class  B  criteria. 

Segment  14  -  North  River  -  East  Branch  North  River  at  Vermont  Line  to 
Kendall  Company  Discharge  -  This  segment  meets  Class  B  criteria. 

Segment  15  -  Kendall  Company  Discharge  to  confluence  with  the  Deerfield 
River  -  This  segment  fully  meets  Class  B  criteria. 

Segment  16  -  South  River  -  Outlet  Ashfield  Pond  to  Emmets  Road,  Ashfield  - 
This  segment  receives  the  untreated  discharge  from  a  sewer  system  which 
serves  Ashfield  Center.   This  causes  severe  coliform  violations  and 
significant  nutrient  violations.   The  segment  currently  only  meets  Class  C 
criteria. 

Segment  17  -  Emmets  Road,  Ashfield  to  confluence  with  the  Deerfield  River  - 
This  segment  meets  Class  B  criteria. 

Segment  18  -  Green  River  -  Vermont  Line  to  Silver  Street  Bridge  -  This 
segment  meets  Class  B  criteria. 

Segment  19  -  Silver  Street  Bridge  to  Greenfield  STP  -  Although  some  com- 
bined sewer  discharges  and  urban  runoff  enter  this  segment,  it  still  meets 
Class  B  criteria. 

Segment  20  -  Greenfield  STP  to  confluence  with  Deerfield  River  -  This 
segment  is  degraded  by  the  discharge  from  the  Greenfield  STP.   Nutrient, 
color,  and  turbidity  problems  are  present.   The  color  and  turbidity  prob- 
lems  are  caused  by  the  solids  in  the  discharge  which  can  not  be  handled 
adequately  by  the  river  at  low  flows.   An  additional  problem  is  caused  by 
the  total  chlorine  residual  in  the  effluent.   This  produces  a  measurable 
total  chlorine  residual  in  the  Green  River  all  the  way  from  the  treatment 
plant  outfall  to  the  confluence  with  the  Deerfield  River.   Although  the 
Greenfield  Treatment  Plant  consistently  produces  an  excellent  effluent, 
this  segment  is  still  only  meeting  Class  C  criteria.   The  only  way  to  up- 
grade this  segment  to  Class  B  is  to  pipe  the  treatment  plant  effluent 
directly  to  the  Deerfield  River  and  eliminate  the  current  discharge  to  the 
Green  River. 
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LAKES  AND  PONDS 


There  have  been  no  intensive  lake  surveys  in  the  Deerfield  Basin,  but 
baseline  surveys  were  carried  out  on  four  lakes  during  the  summer  of  1977, 
No  report  has  been  published  to  date. 


Inventory 

Deerfield  River  Basin 

Number  of  lakes  and  ponds 23 

Surface  area  of  lakes  and  ponds  (acres) 862 

Number  of  lakes  and  ponds  greater  than  10  acres 16 

Surface  area  of  lakes  and  ponds  greater  than  10  acres 832 

Number  of  officially  recognized  Great  Ponds 2 

Surface  area  of  officially  recognized  Great  Ponds  (acres)..  42 

Classification 


Severity   Stratified  / 
Name  Location  Points   Unstratified 

Ashfield  Pond 
Sherman  Reservoir 
Pelham  Lake 
Plainfield  Pond 


Ashfield 

4 

S 

Monroe/Rowe/Whitingham, 

Vt. 

4 

S 

Rowe 

10 

U 

Plainfield 

3 

U 
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9.  THE  FARMINGTON  RIVER  BASIN 


The  Farmington  River  Basin  covers  a  total  area  of  602  square  miles.   Approxi- 
mately 149  square  miles  of  this  area  are  in  southwestern  Massachusetts . 

The  major  portion  of  this  area  in  Massachusetts  drains  into  the  West  Branch 
of  the  Farmington  River  and  its  tributaries.   The  remaining  portion  drains 
into  Pond  and  Valley  Brooks,  which  form  the  East  Branch  of  the  Farmington 
River  just  below  the  state  line  in  Connecticut.   Throughout  the  entire 
basin,  the  terrain  is  hilly  with  large,  relatively  level  areas  occurring 
on  the  hilltops  at  about  1,200  feet  above  mean  sea  level.   There  are  also 
numerous  small  mountain  streams. 

The  headwaters  of  the  West  Branch  of  the  Farmington  are  comprised  of  many 
small  brooks  and  ponds  in  Becket,  Massachusetts.   From  its  formal  beginning 
at  the  outlet  of  Hayden  Pond  in  North  Otis,  the  West  Branch  of  the  Farming- 
ton  flows  slowly  through  a  swamp  for  about  one  mile.   After  leaving  this 
swamp,  the  river  flows  through  Otis  Center.   Upon  leaving  Otis  Center  the 
river  enters  a  long  northwest-southeast  trending  valley.   At  this  point  the 
flow  of  the  river  becomes  more  rapid  and  is  joined  by  the  Fall  River  three 
miles  downstream. 

From  this  point  the  West  Branch  of  the  Farmington  River  continues  its  rapid 
southeasterly  flow,  forming  the  town  line  between  the  towns  of  Sandisfield 
and  Tolland  as  well  as  the  boundary  between  Berkshire  and  Hampden  counties, 
until  it  reaches  the  New  Boston  section  of  Sandisfield.   During  this  stretch 
of  approximately  four  miles,  State  Route  8  follows  the  west  bank  of  the 
river  very  closely.   This  section  flows  through  relatively  uninhabited 
forest  and  has  an  average  fall  of  83  f eet-per-mile. 

The  West  Branch  of  the  Farmington  is  joined  by  the  Clam  River  one  mile  down- 
stream of  New  Boston.   At  this  point  the  river  widens  and  the  flow  becomes 
less  rapid  as  it  reaches  the  backwater  of  the  Colebrook  Reservoir,  1.6  miles 
above  the  Massachusetts-Connecticut  state  line.   This  reservoir  is  to  be 
used  as  a  water  supply  for  Hartford,  Connecticut,  in  the  year  2000. 

From  North  Otis  to  the  Massachusetts-Connecticut  state  line,  the  West  Branch 
of  the  Farmington  River  is  very  rapid  with  an  average  fall  of  41  feet  per 
mile.   The  United  States  Geological  Survey  maintains  one  gage  on  the  West 
Branch  of  the  Farmington  River  in  Massachusetts.   It  is  located  in  the 
Roosterville  section  of  Sandisfield  and  has  a  drainage  area  of  92.0  square 
miles  with  an  average  discharge  for  the  period  May  1913  to  September  1972 
of  178  cubic  feet  per  second. 


FALL  RIVER 

A  large  part  of  the  headwaters  of  the  Fall  River  are  formed  by  Big  Pond  and 
Otis  Reservoir.   Flow  in  the  river  is  regulated  by  Otis  Reservoir,  which  is 
used  for  water  storage  and  recreation.   Because  of  Otis  Reservoir  and  Big 
Pond,  this  portion  of  the  basin  contains  a  large  seasonal  population. 
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The  USGS  operates  a  gage  on  the  Fall  River  in  Otis.   This  gage  has  a 
drainage  area  of  16.5  square  miles  with  an  average  discharge  of  49  cubic 
feet  per  second. 

CLAM  RIVER 

The  headwaters  of  the  Clam  River  are  formed  by  many  small  streams  located 
in  uninhabited  mountain  wilderness.   The  Clam  River  is  joined  by  the  Buck 
River  about  two  miles  above  its  confluence  with  the  West  Branch  of  the 
Farmington  River.   The  river  is  very  rapid  and  has  an  average  fall  of  about 
100  feet  per  mile. 

Water  Quality  Surveys 

In  the  summer  of  1974,  the  Division  of  Water  Pollution  Control  conducted 
an  intensive  water  quality  survey  of  the  Farmington  River  Basin.   Samples 
from  five  stations  on  the  Farmington  River  and  three  stations  on  tributary 
streams  were  collected  six  times  daily  during  the  weeks  of  June  10-14, 
1974  and  August  5-9,  1974.   The  results  are  presented  in  the  report,  Far- 
mington River,  1974  Part  A  Water  Quality  Survey  Data. 

Only  the  Massachusetts  portion  of  the  Farmington  River  was  covered  in  this 
survey.   All  work  was  done  in  conjunction  with  the  Housatonic  River  Water 
Quality  survey. 

There  are  no  known  discharges  to  the  Farmington  River  in  Massachusetts;  there- 
fore, no  wastewater  discharge  survey  has  been  undertaken. 

Segmentation 

The  Farmington  River  and  its  tributaries  are  divided  into  segments  on  the 
basis  of  water  use  classifications.   These  segments  are  given  with  their  pres- 
ent water  use  classifications  and  the  existing  water  quality  conditions  in 
Table  11. 

Present  Conditions 

Segment  1  -  Outlet,  Shaw  Pond  to  1,000  feet  upstream  from  the  Mass. -Conn. 
state  line  -  The  first  station  sampled  in  1974  (FA01)  was  at  the  outlet  of 
a  swamp  below  Hayden  Pond.   Experience  with  water  quality  in  swamps  has 
shown  that  the  slight  violation  which  may  occur  in  the  dissolved  oxygen 
criteria,  in  this  case  for  a  cold-water  fishery  criterion,  is  the  result 
of  natural  phenomena.   The  BOD,,  recorded  at  this  station  was  slightly 
higher  in  August  than  during  June  (2.4  mg/1  vs.  1.4  mg/1) .   This  can  be 
attributed  to  a  lower  flow.   All  other  parameters  were  meeting  established 
criteria  for  Class  B  waters. 

Segment  2  -  1,000  feet  upstream  from  Mass. -Conn,  state  line  to  state  line  - 
Station  FA02  was  located  in  Otis  Center  where  the  river  had  become  wider 
and  momentarily  slower-moving.   Higher  total  coliform  counts  were  recorded 
during  the  1974  survey  (1,100  col/100  ml.  and  1,300  col/100  ml.).   It  is 
felt  that  many  of  these  coliform  were  from  the  runoff  caused  by  the  thun- 
derstorms that  preceded  these  two  sampling  dates.   Other  coliform  samples 
as  well  as  all  other  parameters  tested  easily  met  Class  B  criteria. 
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Stations  FA04,  FA05,  and  FA06  were  all  characterized  by  a  rapid  and  shallow 
flow.   Because  of  this,  the  D.O.  stayed  well  above  the  5  mg/1  required  by 
the  Class  B  criteria.   High  total  coliform  values  were  also  due  to  runoff 
caused  by  the  storms.   All  other  parameters  tested  were  in  accordance 
with  Class  B  criteria. 
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LAKES  AND  PONDS 


There  are  47  lakes  and  ponds  in  the  Farmington  River  Basin,  of  which  six 
have  been  surveyed  by  the  Division  of  Water  Pollution  Control  to  date. 


Inventory 

Farmington  River  Basin 

Number  of  lakes  and  ponds 47 

Surface  area  of  lakes  and  ponds  (acres)  .... 3,531 

Number  of  lakes  and  ponds  greater  than  10  acres 33 

Surface  area  of  lakes  and  ponds  greater  than  10  acres 3,450 

Number  of  officially  recognized  Great  Ponds 2 

Surface  area  of  officially  recognized  Great  Ponds  (acres) % 395 

Classification: 

Stratified/ 
Name  Location  Severity  Points    Unstratif ied 

Cranberry  Pond  Otis  11  S 

Big  Pond  Otis  10  S 

Otis  Reservoir  Otis  5  S 

Shaw  Pond  Becket/Otis  5  S 

Noyes  Pond  Tolland  3  U 

Benton  Pond  Otis  2  U 
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Water  Quality  Surveys 


The  French  and  Quinebaug  rivers  were  intensively  sampled  most  recently  in 
1976  in  conjunction  with  the  United  States  Environmental  Protection  Agency 
N.E.  Regional  office.   These  rivers  were  sampled  at  a  total  of  64  locations. 
32  of  these  stations  were  on  the  French  River  and  its  tributaries,  with  the 
remaining  32  on  the  Quinebaug  River  and  its  tributaries.   These  data  were 
published  in  March  1977  as  a  report  entitled,  The  French  &  Quinebaug  Rivers 
Part  A  Water  Quality  Data. 

Major  waste  discharges  in  the  French  and  Quinebaug  Basin  were  also  sampled 
in  1976  as  part  of  the  Compliance  Monitoring  Program.   The  results  have  been 
summarized  in  The  French  &  Quinebaug  Rivers  Part  B  Wastewater  Discharge  Data 
1976  report. 


Segmentation 

Table  12  shows  the  division  of  the  French  and  Quinebaug  rivers  into  14 
segments — seven  on  the  French  and  seven  on  the  Quinebaug  River  and  Cady 
Brook.   Segment  divisions  are  located  at  points  of  stream  classification 
changes,  at  the  point  of  introduction  of  each  significant  discharge,  or  number 
of  closely  grouped  discharges,  and  at  other  points  where  significant  changes 
in  water  quality  occur. 

Degrees  of  the  particular  water  quality  problems  are  determined  by  comparing 
present  conditions  to  the  streams  assigned  use  classification,  as  in  Table  12. 

Present  Conditions 

Segment  1  -  Quinebaug  River  above  Sturbridge  Sewage  Treatment  Plant  - 
Samples  collected  in  this  segment  in  1976  show  no  existing  water  quality 
problems.   This  segment  is  classified  Anti-Degradation,  since  it  is  up- 
stream of  all  existing  municipal  and  industrial  discharges. 

Segment  2  -  Sturbridge  Sewage  Treatment  Plant  to  Cady  Brook  -  Slightly  high 
nutrients  were  observed  just  below  the  treatment  plant.   Coliform  bacteria 
were  slightly  high  at  the  end  of  the  segment,  probably  due  to  urban  runoff. 
This  segment  is  classified  as  Effluent  Limited  since,  at  that  time,  standards 
were  being  met.  Increased  flows  at  Sturbridge  could  result  in  a  change  to 
Water  Quality  Classification. 

Segment  3  -  Cady  Brook  to  Southbridge  Sewage  Treatment  Plant  -  Class  C 
standards  are  essentially  met.   Occasional  discoloration  occurs,  due  to 
treated  effluent  from  American  Optical  Company.   Biological  study  indicated 
only  pollution- tolerant  organisms.   This  is  attributed  to  urban  runoff  in 
Southbridge.   This  segment  is  classified  Effluent  Limited  since  standards  are 
met  when  the  American  Optical  treatment  facility  is  functioning  properly. 

Segment  4  -  Southbridge  Sewage  Treatment  Plant  to  West  Dudley  -  High  coliform 
bacteria,  nutrients,  and  solids  were  observed  below  the  treatment  plant  outfall. 
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Dissolved  oxygen  was  somewhat  low.   Nutrient  problems  continue  into  the 
next  segment.   This  segment  is  classified  Water  Quality,  since  advanced 
waste  treatment  at  Southbridge  will  be  required  to  solve  the  nutrient 
problems. 

Segment  5  -  West  Dudley  to  state  line  -  Nutrient  problems  continue  from 
the  previous  segment. 

Segment  6  -  Cady  Brook  above  Charlton  City  -  No  problems  were  observed  in 
this  segment.   Since  it  is  upstream  of  all  point  discharges,  it  is  subject 
to  the  anti-degradation  provision. 

Segment  7  -  Charlton  City  to  Quinebaug  River  -  Severe  coliform,  D.O. ,  solids, 

and  nutrient  problems  are  caused  by  the  discharges  from  Charlton  Woolen  and 

the  Charlton  City  Sewage  Treatment  Plant.   Advanced  waste  treatment  will  be 

necessary  to  solve  these  problems;  the  segment  is  therefore  classified  Water 

Quality.   Cady  Brook  recovers  from  these  discharges  and  has  no  adverse 

effects  on  the  Quinebaug  River. 

c 

Segment  8  -  Mill  Brook  entire  length  -  Slight  coliform,  pH,  ammonia  problems 

and  D.O.  depletion.   All  with  the  exception  of  coliform  and  ammonia  are  due 

to  natural  causes.   Coliform  and  ammonia  are  probably  due  to  faulty  on-site 

systems. 

Segment  9  -  Wales  Brook  entire  length  -  Some  coliform  problems  probably  due 
to  faulty  septic  systems,  high  ammonia-nitrogen  due  also  to  this  and  pos- 
sibly natural  causes. 

Segment  10  -  French  River  (Town  Meadow  Brook)  above  Leicester  Center  Sewage 
Treatment  Plant  -  No  evidence  exists  of  any  problems  here.   This  segment  is 
subject  to  the  anti-degradation  provision. 

Segment  11  -  Leicester  Sewage  Treatment  Plant  to  Massachusetts  Turnpike  - 
Slight  D.O.,  coliform,  solids,  and  nutrient  problems  in  this  segment  are 
attributed  to  the  treatment  plant  discharge.   The  segment  is  classified 
Water  Quality  since  advanced  waste  treatment  will  be  necessary.   Chlorides 
problems  may  be  caused  by  a  road  salt  storage  area. 

Segment  12  -  Massachusetts  Turnpike  to  Mill  Brook  -  Moderate  coliform, 
solids,  and  slight  nutrient  problems  at  the  upper  end  of  this  segment  were 
caused  by  the  Oxford/Rochdale  treatment  facility.   Provision  of  best  practi- 
cable treatment  at  this  facility  should  solve  the  problems  in  the  segment; 
the  segment  is,  therefore,  classified  Effluent  Limited. 

Segment  13  -  Mill  Brook  to  Webster  and  Dudley  Sewage  Treatment  Plants  - 
Slightly  high  nutrients  and  high  coliform  counts  have  been  noted  since  the 
Cranston  Print  Works  and  Anglo  Fabrics  discharges  were  connected  to  the 
Webster  sewer  system. 

Segment  14  -  Webster  and  Dudley  Sewage  Treatment  Plants  to  state  line  - 
Moderate  solids,  D.O. ,  high  coliform,  nutrients,  and  oil  problems  result 
from  the  two  treatment  plants.   This  segment,  as  well  as  the  next  two,  are 
classified  Water  Quality,  since  advanced  waste  treatment  will  be  necessary 
to  solve  the  existing  problems. 
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Segment  15  -  Mill  Brook  entire  length  -  While  greatly  improved,  colif orm 
bacteria  are  still  a  significant  problem  in  the  upper  end.   A  sewer  leak, 
faulty  hook-up  or  similar  problem  is  the  suspected  cause. 

Segment  16  -  Burncoat  Brook  entire  length  -  Occasional  temperature,  D.O., 
solids  and  pH  problems  were  noted.   These  are  due  to  natural  causes.   This 
stream  meets  its  B  classification. 

Segment  17  -  Barton  Brook  entire  length  -  Thermal  solids,  pH,  and  ammonia 
problems  all  very  slight.   These  problems  are  attributed  to  natural  causes. 

Segment  18  -  Little  River,  source  to  Hammond  Road,  Charlton  -  Coliform, 
phosphorus  and  ammonia  problems  upstream  due  to  discharge  from  Massachu- 
setts Turnpike  Authority  Westbound  Treatment  Facility.   Oxygen  depletion 
due  in  part  to  this  discharge  and  to  natural  causes.   pH  and  temperature 
violations  also  due  to  natural  causes. 

Segment  19  -  Little  River  from  Hammond  Road  to  confluence  -  Continuation  of 
solids  problem  from  upstream.   Thermal  problems,  oxygen  depletion  and  pH 
problems,  all  slight,  can  be  attributed  to  natural  causes. 
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LAKES  AND  PONDS 

Within  the  French  and  Quinebaug  River  Basins  there  are  121  lakes  and  ponds 
which  cover  an  area  of  5,981  acres.  One  intensive  and  21  baseline  surveys 
have  been  conducted  in  the  basin. 

Inventory 
French  and  Quinebaug  River  Basins 

Number  of  lakes  and  ponds 121 

Surface  area  of  lakes  and  ponds  (acres) 5 ,  989 

Number  of  lakes  and  ponds  greater  than  10  acres 69 

Surface  area  of  lakes  and  ponds  greater  than  10  acres 5,713 

Number  of  officially  recognized  Great  Ponds 8 

Surface  area  of  officially  recognized  Great  Ponds  (in  acres) 781 

Intensive  Survey: 

Name  Location  Year  Surveyed 

Webster  Lake  Webster  1975-1976-1979 

Classification:  „     . .      __   _•.=  •  j/ 
Severity    Stratified/ 

Name                    Location  Drainage  Points    Unstratif ied 

Glen  Echo  Lake  Charlton  French  10  S 

Greenville  Pond  Leicester  French  10  S 

Buffumville  Reservoir   Charlton/Oxford  French  8  S 

Lake  George  Wales  Quinebaug  8  S 

Gore  Pond  Charlton/Dudley  French  7  S 

Webster  Lake  Webster  French  6  S 

Holland  Pond  Holland  Quinebaug  5  S 

Stiles  Reservoir  Leicester/Spencer  French  5  S 

Slaters  Pond  Oxford  French  4  S 

Little  Alum  Pond  Brimfield  Quinebaug  3  S 

Leadmine  Pond  Sturbridge  Quinebaug  2  S 

Big  Alum  Pond  Sturbridge  Quinebaug  1  S 

Hayden  Pond  Dudley  French  1  S 

Texas  Pond  Oxford  French  9  U 

Cedar  Pond  Sturbridge  Quinebaug  8  U 

East  Brimfield  Brimfield/         Quinebaug     7  U 

Reservoir  Strubridge 

Sherman  Pond  Brimfield  Quinebaug  7  U 

Walker  Pond  Sturbridge  Quinebaug  5  U 

Granite  Reservoir  Charlton  French  4  U 

Pierpoint  Meadow  Pond  Charlton/Dudley  French  4  U 

Robinson  Pond  Oxford  French        4  U 

Merino  Pond  Dudley  French        2  U 
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11.  THE  HOOSIC  RIVER  BASIN 


The  Hoosic  River  rises  in  the  northwestern  corner  of  Massachusetts  and 
travels  through  Vermont  and  parts  of  New  York,  where  it  joins  the  Hudson 
River  just  above  Albany.   The  total  watershed  area  is  713  square  miles 
of  which  165  square  miles  are  in  Massachusetts.   In  Massachusetts  the 
river  is  made  up  of  the  mainstem,  South  Branch,  North  Branch,  Green  River 
and  many  smaller  tributaries. 

The  North  Branch  begins  in  Reedsborough,  Vermont  and  flows  southerly 
through  Standord,  Vermont  into  Clarksburg,  Massachusetts.   The  river  con- 
tinues in  a  southwesterly  direction  until  joining  the  South  Branch  in 
North  Adams.   The  headwaters  of  the  South  Branch  rise  as  far  south  as 
Pittsfield.   The  South  Branch  itself,  however,  begins  at  the  outlet  of 
Cheshire  Reservoir,  Cheshire  and  flows  north  through  Adams  to  the  confluence 
with  the  North  Branch  in  North  Adams.   From  the  confluence  the  mainstem 
travels  in  a  northwesterly  direction  through  Williamstown  to  Pownal, 
Vermont . 

The  watershed  within  Massachusetts  includes  all  of  the  towns  of  Williams- 
town,  Clarksburg,  and  Cheshire;  practically  all  of  the  City  of  North  Adams, 
the  towns  of  Adams  and  New  Ashford;  and  small  portions  of  Hancock,  Lanes- 
borough,  Pittsfield,  Dalton,  Savoy,  Florida,  and  Windsor.   The  Hoosic  River 
Valley  in  Massachusetts  has  a  number  of  concentrated  areas  of  population, 
the  major  areas  being  the  City  of  North  Adams  and  the  towns  of  Adams  and 
Williamstown. 

Due  to  the  past  history  of  high  flood  damage  along  the  Hoosic  River,  three 
gages  were  built  along  the  banks  to  monitor  flow — one  in  Williamstown  on 
the  mainstem,  one  in  North  Adams  on  the  North  Branch,  and  the  other  in  Adams 
on  the  South  Branch.   In  addition,  gages  were  built  in  Williamstown  along 
the  Green  River,  and  in  Cheshire  along  Dry  Brook. 

Portions  of  the  Hoosic  River  are  used  as  a  source  of  water  supply  for  in- 
dustrial purposes,  while  unpolluted  tributaries  of  the  river  act  as  water 
supplies  for  Adams,  Cheshire,  North  Adams,  and  Williamstown. 

The  three  major  sources  of  municipal  wastes  come  from  treatment  plants  in 
Adams,  and  the  Hoosac  Water  Quality  District  Wastewater  Treatment  Plant  in 
Williamstown.   The  major  industrial  discharge  is  the  Charles  Pfizer  and 
Company ,  Inc . ,  in  Adams . 


Water  Quality  Survey 

A  two-part  intensive  survey  was  conducted  on  the  Hoosic  River  in  July  1977 
and  August  1978.   Twenty  stations  were  sampled  in  both  surveys  on  the 
Hoosic  and  its  tributaries.   The  results  of  this  survey  are  available  in 
The  Hoosic  River:   Part  A:   Water  Quality  Data:  1977-1978  report. 
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Major  wastewater  discharges  to  the  Hoosic  and  tributaries  are  sampled 
each  year  as  part  of  the  Compliance  Monitoring  Program.   These  results  for 
1977  and  1978  are  published  in  The  Hoosic  River:   Part  B:   1977-1978  - 
Wastewater  Discharge  Data  report.   Wastewater  discharge  data  collected  in 
1979  and  1980  will  be- published  together  in  the  future. 

Segmentation 

The  Hoosic  River  Basin  is  divided  into  four  segments  for  this  analysis:  the 
Green  River,  North  Branch,  South  Branch  and  the  Hoosic  River. 

Present  Conditions 

Segment  1  -  North  Branch  -  Vermont  State  line  in  Clarksburg  to  confluence 
with  the  South  Branch  in  North  Adams  -  Noticeable  improvement  in  water 
quality  has  been  made  since  the  northeast  section  of  Clarksburg  was 
sewered.   However,  the  southeast  section  (sewerage  under  planning)  still 
exhibits  coliform  concentrations  in  violation  of  Class  C  quality.   When 
this  section  is  sewered,  the  segment  should  meet  Class  B  standards.   Dis- 
solved oxygen  levels  are  well  with  Class  B  requirements. 

Segment  2  -  South  Branch  -  Outlet  of  Cheshire  Reservoir  in  Cheshire  to 
confluence  with  the  North  Branch  in  North  Adams  -  From  the  headwaters  to 
the  Adams  Wastewater  Treatment  Plant,  the  South  Branch  displays  Class  B 
quality  levels.   Immediately  downstream  of  the  Adams  Wastewater  Treatment 
Plant,  elevated  coliform  levels  were  observed  in  violation  of  Class  C 
standards.   Within  three  miles  downstream  of  the  Adams  WWTP,  improvements 
are  seen  in  coliform  levels  to  meet  compliance  with  Class  C  standards. 
Violations  of  Class  C  standards  regarding  coliform  are  again  observed  near 
the  confluence  of  North  and  South  branches.   Dissolved  oxygen  levels  are 
not  a  problem  in  this  segment. 

Segment  3  -  Hoosic  River  -  Confluence  of  North  and  South  Branches  in  North 
Adams  to  Vermont  State  line  in  Williamstown  -  Elevated  coliform  levels 
present  in  the  downstream  portion  of  the  South  Branch  continue  into  the 
upstream  section  of  the  Hoosic.   The  river  bed  through  much  of  this  segment 
is  channelized  for  flood  control.   The  coliform  densities  continue 
to  slightly  exceed  Class  C  levels  until  one  reaches  the  Hoosic  Water  Qual- 
ity District.   Here,  coliform  levels  drop  to  Class  B  levels,  and  the 
Hoosic  River  is  good  quality  as  it  exits  Massachusetts. 

Segment  4  -  Green  River  -  Springs  Restaurant  in  New  Ashford  to  confluence 
with  the  Hoosic  in  Williamstown  -  The  Green  River  receives  wastewater 
from  the  treated  discharges  of  the  Springs  Restaurant  and  Mt.  Grey lock 
Regional  High  School,  as  well  as  untreated  sewage  discharge  from  individual 
adjacent  homes.   Coliform  levels  exceed  Class  C  standards  only  immediately 
downstream  of  Mill-on-the-Floss  Restaurant  in  New  Ashford.   Class  B  stand- 
ards  for  dissolved  oxygen  are  met  throughout  the  Green  River,  but  fecal 
coliform  levels  for  Class  B  are  only  met  in  the  upstream  reaches  of  the 
river. 
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LAKES  AND  PONDS 

There  are  17  lakes  and  ponds  in  the  Hoosic  River  Basin.   No  intensive 
surveys  have  been  conducted  in  this  basin;  however,  one  baseline  study 
has  been  made.   This  was  conducted  on  Cheshire  Reservoir  at  the  head  of 
the  South  Branch.   This  work  was  done  in  the  summer  of  1977.   A  report  of 
this  investigation  is  presently  being  prepared. 

Inventory 
Hoosic  River  Basin 
Number  of  lakes  and  ponds 17 

Surface  area  of  lakes  and  ponds  (in  acres) 616 

Number  of  lakes  and  ponds  greater  than  10  acres 7 

Surface  area  of  lakes  and  ponds  greater  than  10  acres 586 

Number  of  officially  recognized  Great  Ponds 

Surface  area  of  officially  recognized  Great  Ponds  (in  acres) 

Classification 

Severity    Stratified/ 
Name  Location  Points    Unstratif ied 

Cheshire  Reservoir      Cheshire/Lanesborough  7  U 


195 


12.   HOUSATONIC  RIVER  BASIN 


The  Housatonic  River  rises  in  western  Massachusetts  and  travels  south 
131  miles  through  Massachusetts  and  Connecticut  to  Long  Island  Sound. 
The  total  watershed  area  is  1,950  square  miles,  of  which  approximately 
500  square  miles  are  in  Massachusetts. 

The  Housatonic  Basin  in  Massachusetts  has  a  maximum  east-west  width  of  19 
miles  and  a  maximum  length  in  a  north-south  direction  of  38  miles.   The 
valley  is  bordered  on  the  west  by  the  Taconic  Range  and  on  the  east  by  the 
Berkshire  Hills.   The  valley  is  relatively  steep  and  narrow  at  the  head- 
waters of  its  branches,  but  broadens  and  flattens  as  it  nears  Connecticut. 

The  Housatonic  River  in  Massachusetts  consists  of  the  main  stem,  East, 
West,  and  Southwest  branches,   and  many  major  tributaries,  including  the 
Williams  and  Green  rivers. 


Water  Quality  Surveys 

The  most  recent  stream  sampling  results  are  compiled  in  The  Housatonic 
River,  Part  A  -  Water  Quality  Data,  1978  report.   This  document  includes 
laboratory  analyses  for  June  and  August  1978,  as  well  as  August  1977. 

Data  on  point  source  discharges  are  collected  each  summer  as  part  of  the 
Compliance  Monitoring  Program.   These  results  are  available  for  1976,  1977, 
1978  and  1979  in  The  Housatonic  River:  Part  B  -  Wastewater  Discharge  Data. 

report. 

Segmentation 

The  Massachusetts  Housatonic  Basin  is  divided  into  13  segments  for  this 
analysis:   two  segments  on  the  East  Branch,  five  segments  on  the  Housatonic 
River,  and  one  segment  each  on  the  West  Branch,  Goose  Pond  Stream,  the 
Williams  River,  the  Green  River,  and  Hubbard  Brook. 

Present  Conditions 

Segment  1  -  East  Branch  -  from  its  headwaters  in  Hinsdale  to  the  Crane 
Paper  discharge  in  Dalton  -  This  segment  violates  coliform  standards  for 
Class  B  in  Hinsdale  and  dissolved  oxygen  levels  downstream  of  Center  Pond 
where  detritus  from  the  pond  decays.   Coliform  levels  throughout  this  seg- 
ment are  well  within  Class  C  levels. 

Segment  2  -  East  Branch  -  from  Crane  Paper  discharge  to  the  confluence 
with  Unkamet  Brook  in  Pittsfield  -  Crane  Paper  discharges  its  effluent  in 
this  segment,  but  oxygen  depletion  is  due  to  a  combination  of  the  Center 
Pond  detritus  and  the  incoming  paper  waste.   This  segment  violates  Class  C 
standards.   The  City  of  Pittsfield  landfill  is  also  within  this  segment. 
Leachate  from  the  landfill  contains  heavy  metals  and  ammonia,  but  leachate 
flow  is  low,  so  its  effect  is  as  yet  undetermined. 
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Segment  3  -  East  Branch  -  Unkamet  Brook  to  the  confluence  with  the  West 
and  Southwest  Branches  in  Pittsfield  -  Within  this  segment,  the  General 
Electric  Company  discharges  into  the  East  Branch  and  Silver  Lake  at  ten 
locations.   These  are  industrial  discharges  as  G.E.'s  domestic  discharge  is 
tied  into  the  municipal  sewer  system.   G.E.  discharges  oil  and  grease, 
phosphorus  and  phenolics  through  oil  separators  at  four  outfalls.   PCB's 
found  downstream  are  assumed  to  have  originated  in  this  segment.   Fecal 
coliform  continue  to  violate  Class  B  but  not  Class  C  standards.   Dissolved 
oxygen  continues  to  be  a  problem  in  this  segment. 

Segment  4  -  The  Housatonic  River  -  from  confluence  of  West  and  East  Branches 
to  the  Pittsfield  Wastewater  Treatment  Plant  in  Pittsfield  -  Although  there 
are  no  point  sources  of  pollution,  problems  in  the  East  Branch  are  trans- 
ported to  this  segment;  coliform  and  dissolved  oxygen  depletion  continue  to 
violate  Class  C  standards. 

Segment  5  -  The  Housatonic  River  -  from  the  Pittsfield  Wastewater  Treatment 
Plant  to  the  Schweitzer  Paper  Company  Wastewater  Treatment  Plant  in  Lee  - 
This  segment  receives  four  discharges  from  municipal  treatment  plants.   With 
the  exception  of  the  North  Lenox  Primary  Treatment  Plant  (which  does  not 
chlorinate) ,  the  segment  can  reach  Class  C  levels  of  coliform,  but  not 
Class  B  when  the  North  Lenox  plant  is  taken  off  line.   Dissolved  oxygen 
levels  are  good  within  this  segment.   Ammonia  levels  are  high  below  the 
North  Lenox  plant.   Between  the  North  Lenox  and  Lenox  Center  plants  is  a 
hypereutrophic  impoundment — Woods  Pond.   This  impoundment  is  nitrogen- 
limited,  has  elevated  PCB  levels,  a  noticeable  grease  slick,  and  exhibited 
a  super-saturated  dissolved  oxygen  condition  even  at  night  (1978  survey) . 
Algal  blooms  are  very  common  during  the  growing  season  in  Woods  Pond. 
Downstream,  the  Lenoxdale  Wastewater  Treatment  Plant  has  no  noticeable 
effect  on  the  river. 

Segment  6  -  The  Housatonic  River  -  Schweitzer  Paper  outfall  to  the  conflu- 
ence with  Kampoosa  Brook  in  Stockbridge  -  This  segment  accepts  the  treated 
discharges  of  two  paper  mills  and  one  municipal  sewage  treatment  plant.   Fecal 
coliform  levels  in  this  segment  are  within  Class  C  limits  but  in  excess  of 
Class  B.   Dissolved  oxygen  is  maintained  above  the  standard  of  5  mg/1. 
Schweitzer  has  two  outfalls  to  the  Housatonic  in  Lee,  both  subject  to  sec- 
ondary treatment.   The  Lee  Wastewater  Treatment  Plant  has  little  effect  on 
the  river.   The  Mead  Paper  Company  in  Lee  has  two  effluents  of  secondary 
treatment  quality.   Except  for  the  coliform  levels,  this  segment  displays 
good  water  quality. 

Segment  7  -  The  Housatonic  River  -  Kampoosa  Brook  to  the  confluence  with  the 
Green  River  in  Great  Barrington  -  This  segment  receives  the  effluents  of  two 
municipal  sewage  treatment  plants.   The  Stockbridge  secondary  Treatment  Plant 
is  very  old  and  does  not  chlorinate  its  effluent.   A  combination  of  the 
plant's  discharge  and  failing  septic  systems  result  in  coliform  levels  in 
violation  of  Class  B  standards.   Dissolved  oxygen  and  ammonia  are  not  a 
problem.   Stockbridge  Bowl  stream  meets  the  Housatonic  just  downstream  of 
the  Stockbridge  STP;  it  is  a  clean  water  stream.   Rising  Pond  is  a  eutro- 
phic  impoundment  in  northern  Great  Barrington.   Dissolved  oxygen  levels  do 
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not  drop  below  5  mg/1,  but  the  pond  has  poor  aesthetic  value.   The  Williams 
River,  Class  B  water,  meets  the  Housatonic  five  miles  upstream  of  the  Great 
Barrington  Wastewater  Treatment  Plant.   This  stretch  of  the  Housatonic 
meets  Class  B  coliform  levels.   The  Great  Barrington  WWTP  effluent  has 
little  effect  on  the  river.   Therefore,  this  segment  meets  Class  C  its 
entire  length. 

Segment  8  -  The  Housatonic  River  -  Green  River  to  the  Connecticut  State 
line  in  Sheffield  -  Elevated  fecal  coliform  levels  in  this  segment  are 
presumably  due  to  agriculture.   Dissolved  oxygen  levels  are  good  through 
the  Sheffield  meanders.   The  velocity  in  this  segment  is  higher  than  the 
topology  suggests ;   and  aesthetic  value  is  good  because  weed  growth  is  at 
a  minimum. 

Segment  9  -  West  Branch  -  from  its  headwaters  in  Pittsfield  and  Hancock 
to  the  confluence  with  the  East  Branch  in  Pittsfield  -  This  segment  includes 
waters  of  the  West  and  Southwest  Branches.   Except  for  coliform  levels 
which  meet  Class  C,  but  not  Class  B  requirements,  this  segment  exhibits 
clean  water  characteristics.   There  are  no  point  discharges  in  this  segment. 

Segment  10  -  Goose  Pond  Stream  -  from  lower  Goose  Pond  in  Tyringham  to  the 
confluence  with  the  Housatonic  River  in  Lee  -  This  stream  receives  the 
treated  discharge  of  the  Westfield  River  Paper  Company.   The  effect  of  this 
discharge  is  not  apparent  in  the  water  quality.   Fecal  coliform  levels 
exceed  Class  B  standards,  but  are  within  Class  C  requirements.   This  pollu- 
tion is  probably  due  to  faulty  septic  systems  near  the  downstream  section  of 
the  segment. 

Segment  11  -  Williams  River  -  from  its  headwaters  in  Richmond  to  the  con- 
fluence with  the  Housatonic  River  in  Great  Barrington  -  Due  to  raw  sanitary 
discharges  in  West  Stockbridge,  coliform  levels  exceed  Class  B  but  are 
within  Class  C  standards.   Otherwise,  water  quality  is  good  within  this 
segment. 

Segment  12  -  Green  River  -  from  the  New  York  State  line  in  Alford  to  the 
confluence  with  the  Housatonic  River  in  Great  Barrington  -  There  are  no 
point  sources  of  pollution  on  this  tributary,  but  it  violates  Class  B 
coliform  levels  while  maintaining  Class  C  requirements. 

Segment  13  -  Hubbard  Brook  -  from  the  headwaters  in  Egremont  to  the  con- 
fluence with  the  Housatonic  River  in  Sheffield  -  The  Jug  End  Resort,  Inc. 
discharges  effluent  of  secondarily  treated  quality  to  Fenton  Brook  (a  tri- 
butary of  Hubbard  Brook).   However,  near  the  confluence  with  the  Housa- 
tonic, elevated  coliform  counts  exceed  Class  B,  but  not  Class  C,  levels. 
This  is  due  to  septic  systems  in  the  area. 
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LAKES  AND  PONDS 


Within  the  Housatonic  River  Basin  there  are  113  lakes  and  ponds  which 
cover  5,134  acres.   Nineteen  surveys,  one  intensive  and  18  baseline 
have  been  conducted  in  this  basin  to  date. 

Inventory 

Housatonic  River  Basin 

Number  of  lakes  and  ponds = 113 

Surface  area  of  lakes  and  ponds  (in  acres) 5,134 

Number  of  lakes  and  ponds  greater  than  10  acres 70 

Surface  area  of  lakes  and  ponds  greater  than  10  acres. 4,934 

Number  of  officially  recognized  Great  Ponds .17 

Surface  area  of  officially  recognized  Great  Ponds  (in  acres) .2,882 

Intensive  Survey: 

Name  Location  Year  Surveyed 

Pontoosuc  Lake  Lanesborough/Pittsf ield         1975-1976 

Classification: 

Severity    Stratified 
Name  Location  Points    Unstratif ied 

Goodrich  Pond  Pittsfield  14  S 

Pontoosuc  Lake  Lanesborough/Pittsf ield  11  S 

Lake  Buel  Monterey/New  Marlborough  10  S 

Lake  Garfield  Monterey  9  S 

Stockbridge  Bowl  Stockbridge  9  S 

Laurel  Lake  Lee/Lenox  8  S 

Richmond  Pond  Pittsf ield/Richmond  5  S 

Onota  Lake  Pittsfield  4  S 

Upper  Goose  Pond  Lee/Tyringham  4  S 

Greenwater  Pond  Becket  3  S 

Plunkett  Reservoir  Hinsdale  3  S 

Goose  Pond  Lee/Tyringham  2  S 

Woods  Pond  Lee/Lenox  17  U 

Center  Pond  Dalton  5  U 

Card  Pond  West  Stockbridge  4  U 

Shaker  Mill  Pond  West  Stockbridge  4  U 

Ashmere  Lake  Hinsdale/Peru  3  U 

East  Indies  Pond  New  Marlborough  3  U 

Prospect  Lake  Egremont  3  U 
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13.  IPSWICH  AND  PARKER  RIVER  BASINS 


IPSWICH  RIVER 


The  Ipswich  River  Basin  is  located  in  northeastern  Massachusetts  and 
encompasses  a  drainage  area  of  155  square  miles.   All  or  part  of  nine- 
teen Massachusetts  communities  lie  within  the  Ipswich  drainage  basin. 
The  towns  of  Middleton,  Topsfield,  and  North  Reading  lie  completely 
within  the  basin,  as  do  major  portions  of  Boxford,  Hamilton,  North 
Andover,  Reading,  Wenham,  and  Wilmington. 

The  river  rises  in  the  Town  of  Burlington  and  follows  a  meandering  north- 
easterly course  to  the  Town  of  Ipswich,  where  it  drains  into  the  Atlantic 
Ocean.   The  major  tributaries  to  the  Ipswich  River  are  Martin's  Brook, 
Boston  Brook,  Fish  Brook  and  the  Miles  River. 

From  its  source  to  its  mouth,  the  Ipswich  River  experiences  a  vertical 
fall  of  115  feet,  of  which  approximately  30  feet  are  taken  up  by  the 
three  dams  on  the  river.   At  its  mouth,  the  river  has  a  total  drainage 
area  of  155  square  miles  on  an  average  discharge  of  249  cubic  feet-per- 
second  (cfs)  to  the  Atlantic  Ocean.   The  United  States  Geological  Survey 
(USGS)  maintains  two  flow  gaging  stations  on  the  Ipswich  River.   One  is 
located  in  South  Middleton  and  the  other  is  located  downstream  at  the 
Willowdale  Dam  in  Ipswich.   The  average  discharge  at  the  South  Middleton 
gage  is  69  cfs,  while  the  average  discharge  at  the  Ipswich  gage  is  198 
cfs. 

The  total  stream  discharge  is  affected  by  several  water  supply  diversions 
which  occur  regularly  during  high  flow  periods  and  intermittently  during 
low  flow  periods.   Beverly,  Lynn,  Peabody  and  Salem  divert  water  from  the 
Ipswich  River  to  augment  their  water  supplies.   In  addition,  twelve  other 
towns  have  water  rights  to  the  Ipswich  River. 


Water  Quality  Surveys 

During  the  week  of  September  11-15,  1978,  the  Division's  Water  Quality 
and  Research  Section  conducted  a  water  quality  survey  of  the  waters  of 
the  Ipswich  River  Basin.   The  survey  was  part  of  the  Division's  on-going 
monitoring  program  which  included  similar  water  quality  assessments  in 
1968  and  1973. 

On  Tuesday  and  Thursday  of  the  survey  week  samples  for  chemical  analysis 
were  collected  at  six-hour  intervals  from  twenty  stations  along  the 
Ipswich  River  and  selected  tributaries.   Each  day,  a  one  gallon  composite 
sample  for  each  station  was  obtained  by  combining  equal  volumes  of  water 
from  each  of  the  sampling  runs.   Grab  samples  for  bacteriological  analysis 
were  collected  during  both  night  sampling  runs.   Samples  for  dissolved 
oxygen  content  determination  were  also  collected  at  each  station  on  Tues- 
day, Wednesday,  and  Thursday  to  yield  dissolved  oxygen  data  collected  at 
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six  hour  intervals  for  three  consecutive  days.   Dissolved  oxygen  deter- 
minations were  made  by  personnel  of  the  Water  Quality  and  Research  Section 
at  a  temporary  laboratory  at  the  Ipswich  Wastewater  Treatment  Plant. 

All  chemical  and  bacteriological  samples  were  transported  to  the  Lawrence 
Experiment  Station  of  the  Department  of  Environmental  Quality  Engineering 
where  they  were  analyzed  according  to  the  procedures  set  forth  in  the 
American  Public  Health  Association's  Standard  Methods  for  the  Examination 
of  Water  and  Wastewater  (fourteenth  edition,  1975,  New  York).   The  data 
were  compiled  and  tabulated  by  personnel  of  the  Division  of  Water  Pollution 
Control,  and  published  in  the  report,  The  Ipswich  and  Parker  River  Basins 
1978  Water  Quality  Data. 

Flow  measurements  were  taken  throughout  the  survey  week  on  thirteen  sta- 
tions in  the  Ipswich  River  Basin  and  by  an  employee  of  the  United  States 
Geological  Survey.   These  measurements  were  taken  to  supplement  flow  data 
obtained  from  two  U.S.  Geological  Survey  gages  on  the  Ipswich  River. 

In  conjunction  with  the  water  quality  survey,  automatic  samplers  were  used 
to  obtain  twenty-four  hour  composite  samples  from  the  Ipswich  Wastewater 
Treatment  Plant,  the  only  major  discharger  in  the  basin.   Three  daily 
effluent  samples  and  one  influent  sample  were  collected  and  analyzed  in 
accordance  with  guidelines  established  by  the  U.S.  Environmental  Protec- 
tion Agency. 

Segmentation 

The  Ipswich  River  has  been  divided  into  two  segments — one  representing  the 
freshwater  portion  of  the  river  and  one  representing  the  saltwater  portion. 
Table  15. A  gives  a  description  of  the  segments,  their  present  water  quality 
condition  and  their  water  use  classification. 

Present  Conditions 


Segment  1  -  From  its  headwaters  in  the  Town  of  Wilmington  to  the  rise  of 
the  tide  at  the  Sylvania  Dam,  Ipswich  -  This  segment  has  the  low  dissolved 
oxygen  levels  associated  with  waters  flowing  through  extensive  wetlands. 
This  condition,  common  in  eastern  Massachusetts,  is  a  natural  phenomenon 
and  hence,  not  a  violation  of  the  water  quality  standards.   Moderate 
coliform  bacteria  violations  were  found  in  one  section  of  the  river  in  the 
Town  of  North  Reading.   With  the  exception  of  this  short  section  of  the 
river,  this  segment  meets  Class  B  standards. 

Segment  2  -  From  the  rise  of  the  tide  at  the  Sylvania  Dam,  Ipswich  to 
its  mouth  in  Ipswich  Bay  -  This  segment  receives  urban  runoff  and  illegal 
discharges  from  the  center  of  the  Town  of  Ipswich.   Sampling  in  this 
section   showed  moderate  levels  of  coliform  bacteria.   The  present  quality 
of  the  segment  does  not  meet  its  assigned  SA  classification. 
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13.  PARKER  RIVER 


The  Parker  River  Basin  lies  between  the  drainage  basins  of  the  Ipswich 
and  Merrimack  rivers  in  northeastern  Massachusetts.   All  or  part  of  nine 
communities  lie  within  the  60  square  mile  area  drained  by  the  Parker 
River.   The  basin  is  generally  rural-residential  in  nature,  with  only 
minor  industrial  development. 

The  Parker  River  rises  at  the  confluence  of  two  unnamed  brooks  in  a  wet- 
land area  in  West  Boxford.   The  river  flows  generally  in  a  northeasterly 
direction  through  several  small  ponds  and  extensive  wetland  areas  in  the 
towns  of  Boxford,  Georgetown,  Groveland,  and  Newbury.   In  Newbury,  the 
Parker  River  becomes  tidal,  with  the  last  nine  miles  of  the  river  subject 
to  the  rise  of  the  tide.   The  Parker  River  flows  through  extensive  coastal 
wetlands  to  its  mouth  where  it  empties  into  Plum  Island  Sound. 

The  Parker  River  is  21.3  miles  long,  drains  60  square  miles,  and  has  an 
average  discharge  into  Plum  Island  Sound  of  97.2  cfs.   From  its  source  to 
its  mouth,  the  Parker  River  falls  a  total  of  95  feet,  of  which  36  feet  are 
taken  up  by  the  six  dams  located  on  the  river. 

The  major  topographic  features  of  the  Parker  River  Basin  are  low,  rounded 
hills,  freshwater  wetlands,  saltwater  marshes  and  several  small  lakes  and 
ponds  which  have  formed  in  depressions  in  wetland  areas.   The  surficial 
geology  of  the  Parker  River  Basin  was  determined  by  the  passage  of  one  or 
more  ice  sheets  during  the  Pleistocene  Epoch  and  by  the  formation  of 
alluvium  and  swamp  deposits. 


Water  Quality  Surveys 

During  the  week  of  June  30  -  July  4,  1975,  the  Division  conducted  a  water 
quality  survey  of  the  Parker  River  and  several  of  its  tributaries. 

Nine  sampling  stations  were  located  on  the  mainstem  Parker  River  and  six 
stations  were  located  on  major  tributaries.   Samples  were  collected  for 
temperature  and  dissolved  oxygen  analysis  every  four  hours  for  three  con- 
secutive 24-hour  periods.   Twenty-four  hour  composite  samples  for  chemical 
analysis  were  collected  during  the  first  and  third  sampling  days. 

During  the  survey,  all  analyses  involving  dissolved  oxygen  were  analyzed 
at  the  field  laboratory  located  at  Bradley  Palmer  State  Park  in  Topsfield. 
All  other  samples  were  conveyed  for  analysis  to  the  Lawrence  Experiment 
Station  of  the  Department  of  Environmental  Quality  Engineering.   The  anal- 
yses were  performed  according  to  procedures  of  the  American  Public  Health 
Association's  Standard  Methods  for  Examination  of  Water  and  Wastewater 
(13th  edition, 1971,  New  York).   The  results  of  the  Parker  River  survey  are 
available  as  an  appendix  in  the  report,  Ipswich  and  Parker  Rivers  1976, 
Water  Quality  Management  Plan.   The  report  was  published  by  the  Division 
and  is  available  at  the  Division's  Westborough  office. 
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On  September  14,  1978  the  Division  collected  a  set  of  grab  samples  for 
dissolved  oxygen,  bacteria  and  chemical  analyses  from  one  station  on  the 
Parker  River  and  one  location  on  the  Little  River.   In  conjunction  with 
this  survey,  a  number  of  potential  non-point  sources  of  pollution  were 
sampled  including  brooks  flowing  near  landfills,  areas  of  suspected  septic 
tank  failures  and  areas  of  septage  disposal.   Data  from  these  surveys  are 
published  by  the  Division  in  the  report,   Ipswich  and  Parker  River  Basins 
1978  Water  Quality  Survey  Data. 


Segmentation 

The  Parker  River  is  divided  into  two  segments,  one  representing  the  fresh- 
water portion  of  the  river  and  one  representing  the  saltwater  portion. 
Mill  River,  a  major  tributary  is  listed  as  a  separate  segment.   Table  15B 
presents  a  description  of  the  segment  boundaries,  the  assigned  water  use 
classification  and  the  most  recent  evaluated  water  quality  condition. 

Present  Conditions 

Segment  1  -  Parker  River  from  its  source  in  Boxford  to  the  rise  of  the 
tide  in  Newbury  -  Portions  of  this  segment  have  low  dissolved  oxygen 
levels  attributed  to  natural  wetland  conditions.   Minor  coliform  problems 
have  been  measured  at  a  few  locations.   This  segment  is  listed  as  meeting 
its  B  classification. 

Segment  2  -  Parker  River  from  the  rise  of  the  tide  in  Newbury  to  its  mouth 
in  Plum  Island  Sound  -  The  dissolved  oxygen  levels  and  total  coliform 
bacteria  levels  in  the  upper  portion  of  this  segment  were  below  the  stand- 
ards for  Class  SA  waters.   Samples  were  not  taken  in  the  lower  portions  of 
the  segment. 

Segment  3  -  Mill  River,  from  its  source  in  Georgetown  to  the  confluence 
with  the  Parker  River,  Newbury  -  This  segment  exhibited  minor  coliform  bac- 
teria violations  in  the  section  of  the  river  that  passes  through  the  Town 
of  Rowley.   The  segment  is  listed  as  having  present  water  quality  condition 
of  B  and  SA. 
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LAKES  AND  PONDS 


There  are  93  lakes  and  ponds  in  the  Ipswich/Parker  River  Basin,  of  which 
six  have  been  surveyed  by  the  Division  of  Water  Pollution  Control  to  date. 

Inventory 


Ipswich/Parker  River  Basins 

Ipswich   Parker 
River  Basins 

Number  of  lakes  and  ponds 75  18 

Surface  area  of  lakes  and  ponds  (acres) 1 ,  980  343 

Number  of  lakes  and  ponds  greater  than  10  acres 36  10 

Surface  area  of  lakes  and  ponds  greater  than  10  acres 1,775  300 

Number  of  officially  recognized  Great  Ponds 5  4 

Surface  area  of  officially  recognized  Great  Ponds  (acres)   213  209 

Classification: 

Severity    Stratified/ 
Name  Location  Points    Unstratif ied 

Pentucket  Pond  Georgetown  14  S 

Stiles  Pond  Boxford  8  S 

Hood  Pond  Topsf ield/Ipswich  6  S 

Rock  Pond  Georgetown  10  U 

Martins  Pond  North  Reading  9  U 

Lower  Pond  Boxford  5  U 
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14.  THE  ISLANDS 


Martha's  Vineyard  and  Nantucket  are  considered  in  the  same  basin  plan 
because  of  similar  geologies,  water  resources,  and  water  quality  prob- 
lems.  Ponds  constitute  the  major  form  of  surface  freshwater  resources 
and  groundwater  is  the  sole  source  of  drinking  water  on  both  islands. 

Nantucket  is  an  island  of  49.5  square  miles,  94  miles  of  coastline  and  a 
maximum  elevation  of  about  100  feet.   With  the  summer  population  quickly 
approaching  30,000  and  the  island  hosting  approximately  500,000  tourists 
a  year,  there  are  potential  threats  to  the  water  quality  and  groundwater. 
These  threats  are  from  septic  systems,  leachate  from  landfill  disposal  of 
septage  and  solid  wastes,  and  saltwater  intrusion.   Coastal  waters  are 
threatened  by  possible  oil  spills  from  tanker  traffic  and  offshore  oil 
exploration,  and  by  sanitary  waste  discharge  from  watercraft,  especially 
in  harbors. 

There  are  no  industrial  wastewater  discharges  on  Nantucket.   A  thermal 
discharge  to  Nantucket  Harbor  presently  meets  water  quality  standards.   At 
the  present  time  the  island  utilizes  two  sand  beds  for  sanitary  waste 
treatment  with  subsequent  landfill  disposal.   Discharges  of  untreated  sani- 
tary wastes  to  Nantucket  Harbor  occur  occasionally  from  the  Sea  Street 
Pumping  Station  bypass.   For  this  reason,  plus  the  heavy  boating  traffic, 
Nantucket  Harbor  is  closed  to  shellfish  harvesting. 

Martha's  Vineyard  is  an  island  consisting  of  seven  towns — one  town,  Gosnold, 
is  located  on  the  separate  Elizabeth  Islands.   The  Vineyard  has  a  total  sur- 
face area  of  105.9  square  miles  with  125  miles  of  shoreline  and  a  maximum 
elevation  of  about  130  feet. 

Potential  water  quality  problems  are  similar  to  those  on  Nantucket:   heavy 
use  of  septic  systems,  landfill  leachate,  watercraft  waste,  stormwater 
runoff,  and  oil  spillage.   Presently  there  are  two  sanitary  waste  treatment 
plants  on  Martha's  Vineyard,  one  of  which  discharges  to  a  sand  bed  and  the 
other  to  a  leaching  field. 

The  Town  of  Gosnold  on  the  Elizabeth  Islands  has  two  small  untreated  sewage 
discharges  to  Vineyard  Sound.   To  guard  against  future  deterioration  of  the 
coastal  waters  and  groundwater  supplies,  current  efforts  and  planning  are 
concentrated  towards  methods  to  dispose  of  increasing  amounts  of  night- 
soil,  and  towards  upkeep  of  existing  septic  systems. 


Water  Quality  Surveys 

The  Division  surveyed  surface  water  and  groundwater  quality  and  wastewater 
discharges  on  Martha's  Vineyard  on  eight  separate  occasions  between  August 
1975  and  December  1976.   In  1978  a  water  quality  survey  was  conducted  on 
Nantucket  Island.   This  survey  consisted  of  groundwater  sampling  in  July 
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and  additional  sampling  on  the  ponds  and  harbor  in  September.   The  data 
has  been  published  in  reports:  Martha's  Vineyard  Water  Quality  Study 
1975-1976  and  Nantucket  Water  Quality  Study  -  1978. 

The  overall  water  quality,  fresh  and  coastal,  of  both  islands  is  excellent 
Land-use  management  and  water  quality  monitoring  should  insure  that  this 
remains  so. 


Segmentation 

In  1978  the  Division  classified  all  surface  waters  subject  to  the  rise  and 
fall  of  the  tide  of  Dukes  County  and  Nantucket  drainage  areas  as  SA.   Other 
surface  waters  in  these  areas  were  classified  B  waters.   A  total  of  27 
segments  have  been  chosen  in  order  to  distinguish  these  waters. 


Present  Conditions 

Segment  1  -  Nantucket  Harbor  -  The  harbor  presently  meets  its  assigned  SA 
classification.   It  should  be  noted  that  during  the  1978  survey  this  seg- 
ment had  high  concentrations  of  lead.   The  sources  for  these  concentrations 
is  not  known  at  this  time. 

Segment  2  -  Long  Pond  -  Nantucket  -  Presently  meets  its  assigned  B  classi- 
fication. 

Segment  3  -  Hummock  Pond  -  Nantucket  -  This  segment  meets  its  assigned  B 
classification. 

Segments  4&5  -  Maxcy  Pond  and  Washing  Pond  -  Nantucket  -  At  the  present  time 
both  these  segments  meet  their  assigned  B  classification. 

Segment  5  -  Miacomet  Pond  -  Nantucket  -  This  segment  meets  its  B  classifi- 
cation but  does  have  a  moderate  coliform  problem  due  to  failing  septic 
systems. 

Segments  7&8  -  Tom  Nevers  Pond  and  Gibbs  Pond  -  Nantucket  -  Gibbs  Pond  has 
a  minor  nutrient  problem  but  does  not  prevent  it  from  meeting  its  B  classi- 
fication.  Tom  Nevers  Pond  does  not  have  any  apparent  problems  and  also 
meets  its  assigned  B  classification. 

Segments  9&10  -  Sesachacha  Pond  -  Nantucket  and  Chilmark  Pond  -  Martha's 
Vineyard  -  Sesachacha  Pond  has  a  nutrient  problem  due  to  natural  conditions, 
This  segment  and  Chilmark  Pond  both  meet  their  SA  classifications. 

Segment  11  -  Menemsha  Pond  -  Martha ' s  Vineyard  -  This  pond  presently  meets 
its  assigned  SA  classification.   It  should  be  noted  however,  that  in  iso- 
lated areas  there  are  moderate  coliform  levels  due  to  failing  septic  sys- 
tems and  an  individual  waste  discharge. 
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Segment  12  -  Oak  Bluffs  Harbor  -  Martha's  Vineyard  -  This  segment  meets 
its  SA  classification. 

Segments  13,14,  15  -  Sengekontacket  Pond,  Vineyard  Haven  Harbor,  and 
Lagoon  Pond  -  Martha's  Vineyard  -  All  three  segments  presently  meet  their 
assigned  SA  classifications.   There  are  moderate  coliform  problems  in 
isolated  areas  in  all  of  the  segments  due  to  failing  septic  systems. 

Segment  16  -  Seth's  Pond  -  Martha's  Vineyard  -  This  segment  has  moderate 
solids  problems  due  to  failing  septic  systems.   It  does  however,  meet  its 
B  classification. 

Segment  17  -  Durarte  Pond  -  Martha's  Vineyard  -  Presently  meets  its  assigned 
B  classification. 

Segment  18  -  Lake  Tashmoo  -  Martha's  Vineyard  -  Presently  meets  its  assigned 
SA  classification. 

Segment  19  -  Cories  Pond  -  Martha's  Vineyard  -  Presently  meets  its  assigned 
B  classification. 

Segment  20  -  Maltakeset  Bay  -  Martha's  Vineyard  -  Presently  meets  its 
assigned  SA  classification. 

Segment  21  -  Black  Brook  -  Martha's  Vineyard  -  Moderate  solids  and  metals 
problems  prevent  this  segment  from  meeting  its  assigned  B  classification. 
These  problems  are  associated  with  a  nearby  landfill. 

Segments  22,  23,  24  -  Mill  Brook,  Roaring  Brook,  and  Paint  Mill  Brook  - 
Martha's  Vineyard  -  All  these  segments  meet  their  assigned  B  classification. 

Segments  25,  26,  27  -  Tiasquam  River,  Mill  Brook,  and  Smith  Brook  -  Martha's 
Vineyard  -  All  these  segments  presently  meet  their  B  classification.   Tias- 
quam River  does  have  a  minor  solids  problems  due  to  on-site  systems  and 
natural  conditions. 
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LAKES  AND  PONDS 


Within  the  Islands  Drainage  area,  there  are  103  lakes  and  ponds  which 
cover  7,422  acres.   No  full  intensive  or  baseline  surveys  have  been 
conducted  to  date.   Chemical  and  bacterial  analysis  has  been  carried 
out  for  19  ponds. 

Inventory 

Islands  Drainage  Area 

Elizabeth    Martha's 
Islands     Vineyard    Nantucket    Total 

Number  of  lakes  and  ponds   13  62         28        103 

Surface  area  of  lakes 

and  ponds  (acres)        324        6,146         952       7,422 

Number  of  lakes  and  ponds    5  42  17  64 

greater  than  10  acres 

Surface  area  of  lakes  and  299        6,011         885       7,195 
ponds  greater  than  10 
acres 

Number  of  officially  recog-  0  4  2  6 

nized  Great  Ponds 

Surface  area  of  officially   0        1,429         506       1,935 
recognized  Great  Ponds 
(acres) 

(Included  in  this  inventory  are  some  saltwater  and  brackish  ponds.) 
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15.   THE  MERRIMACK  RIVER  BASIN 

The  Merrimack  River  is  the  second  largest  river,  in  terms  of  flow,  in  Massa- 
chusetts.  Beginning  in  Franklin,  New  Hampshire,  at  the  confluence  of  the 
Pemigewasset  and  Winnipesaukee  rivers,  the  Merrimack  flows  a  total  of  116 
miles  to  the  Atlantic  Ocean  at  Newburyport  and  Salisbury,  draining  an  area 
of  some  5,000  square  miles.   The  lower  50  miles  of  the  river  and  approximately 
1,200  square  miles  of  the  drainage  area  lie  in  Massachusetts.   Of  the  50 
miles  of  river  in  Massachusetts,  the  last  22  are  tidal. 

The  Massachusetts  portion  of  the  basin  has  long  been  a  manufacturing  center. 
Historically,  the  manufacture  of  textiles,  and  later  paper,  played  a  dominant 
role  in  the  growth  of  the  three  largest  cities  in  the  basin — Lowell,  Lawrence, 
and  Haverhill.   The  river,  in  turn,  played  a  major  role  in  the  growth  of  in- 
dustry as  a  source  of  power.   The  two  dams  on  the  river  in  Massachusetts — 
Pawtucket  Dam  in  Lowell,  and  Essex  Dam  in  Lawrence — were  built  to  provide 
power  through  canal  systems.   Another  city  on  the  "river,  Newburyport,  also 
relied  on  the  river  as  an  impetus  to  growth;  the  Merrimack  estuary  provided 
a  somewhat  protected  harbor  for  fishing  boats  from  that  city. 

The  industrial  growth  of  the  basin  carried  with  it  the  inevitable  by-product 
of  water  pollution.   A  secondary  function  of  the  river  in  industrial  areas  was 
to  carry  away  process  and  domestic  wastes.   Due  to  the  large  volume  of  flow  in 
the  Merrimack,  the  river  was  felt  to  have  an  unlimited  capacity  for  carrying 
liquid  wastes.   Even  in  the  early  twentieth  century,  when  the  problems  of 
water  pollution  were  being  recognized,  and  pollution  abatement  facilities  were 
being  built  in  several  Massachusetts'  cities,  it  was  felt  that  such  actions  were 
unnecessary  on  large  rivers  like  the  Merrimack. 

Meanwhile,  due  to  the  lack  of  sufficient  groundwater  sources,  the  cities  of 
Lowell  and  Lawrence  came  to  rely  on  the  river  as  a  source  of  public  water 
supply.   Water  treatment  plants  which  were,  in  their  day,  the  most  advanced 
in  the  country  were  built  in  both  cities  to  treat  Merrimack  River  water. 
Despite  the  numerous  untreated  waste  discharges  in  Massachusetts  and  upstream 
in  New  Hampshire,  the  river  managed  until  recently  to  support  a  variety  of 
uses.   A  bathing  beach  in  Lowell  was  used  until  the  1960's.   The  shellfish 
beds  in  the  estuary  have  gradually  been  restricted  or  closed.   Sport  fishing 
and  boating  still  take  place  in  the  estuary,  although  the  run  of  anadromous 
fish  today  is  but  a  shadow  of  what  it  once  was. 

Although  references  to  the  pollution  of  the  Merrimack  date  back  to  Thoreau, 
serious  concern  over  the  problem  is  a  fairly  recent  phenomenon.   Several 
major  studies  were  undertaken  during  the  1960 ?s  by  the  Federal  Water  Pollution 
Control  Administration,  the  Massachusetts  Department  of  Public  Health,  and 
Camp,  Dresser  and  McKee  Consulting  Engineers.   These  studies  led  to  the 
requirements  for  all  of  the  Massachusetts  communities  on  the  Merrimack  to 
provide  secondary  treatment  to  their  wastes.   It  is  somewhat  ironic  to  note 
that  much  of  the  early  development  of  the  activated  sludge  treatment  process 
took  place  at  the  Lawrence  Experiment  Station  on  the  banks  of  the  Merrimack 
in  the  1890' s.   Seventy  years  later,  that  process  is  the  most  widely  used  in 
sewage  treatment  plants  all  over  the  world,  but  such  facilities  are  just  now 
being  completed  within  the  basin. 

New  treatment  facilities  have  recently  gone  on  line  in  Lawrence,  Haverhill, 
and  Amesbury,  while  other  plants  are  under  construction  in  Lowell,  Merrimac, 
Salisbury,  and  Newburyport.   Although  major  improvements  have  resulted,  the 
total  effect  will  not  be  known  until  all  plants  are  completed  and  functional. 
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Water  Quality  Surveys 


The  Merrimack  River  has  been  surveyed  approximately  every  ten  years  since 
1850.   In  1964  the  United  States  Public  Health  Service  conducted  a  sam- 
pling and  analysis  program  in  cooperation  with  several  state  agencies 
including  the  Department  of  Public  Health.   The  Division  of  Water  Pollu- 
tion Control  first  sampled  the  Merrimack  River  in  1974.   The  results  of 
that  survey  were  published  in  a  report  entitled,  The  Merrimack  River 
Part  A,  1974  Water  Quality  Data.   Separate  surveys  were  also  conducted  on 
the  Shawsheen  River  and  Stony  Brook,  tributaries  to  the  Merrimack  River. 
Data  from  these  water  quality  surveys  were  published  in  two  1974  Part  A 
reports. 

The  most  recent  MDWPC  water  quality  survey  in  the  Merrimack  River  Basin 
was  conducted  in  July,  1979  and  included  sampling  of  the  Merrimack  River, 
the  Shawsheen  River,  and  Stony  Brook.   The  results  of  this  survey  will  be 
published  by  the  Water  Quality  and  Research  Section  in  Westborough. 

The  Division  of  Water  Pollution  Control  samples  all  major  permitted  dis- 
charges and  a  percentage  of  the  minor  permitted  discharges.   The  most 
recent  wastewater  discharge  sampling  was  conducted  during  the  spring  and 
summer  of  1979.   Results  of  these  surveys  will  be  included  in  the  forth- 
coming Merrimack  River  Basin  Water  Quality  Survey  Report. 

The  following  section  attempts  to  describe  the  existing  water  quality 
conditions  in  the  Merrimack  River  Basin  on  a  segment  by  segment  basis. 
Results  of  the  MDWPC  1979  survey  were  used  wherever  appropriate  to  update 
conditions  observed  in  1974.   It  is  important  to  note,  however,  that  all 
Merrimack  River  sampling  in  1979  was  conducted  at  the  surface  of  the  river 
water  and, therefore,  may  not  reflect  conditions  at  lower  depths.   The 
MDWPC  is  planning  an  intensive  water  quality  survey  of  the  Merrimack  River 
during  the  summer  of  1980  which  will  include  depth  sampling  at  selected 
stations. 


Present  Conditions 


MERRIMACK  RIVER 


Segment  1  -  Mass.-N.H.  line  to  Tyngsborough  Bridge  -  Problems  in  this 
segment  are  caused  by  discharges  in  New  Hampshire  and  by  the  Nashua  River 
which  flows  into  the  Merrimack  at  Nashua,  New  Hampshire.   High  coliform 
bacteria  concentrations  and  relatively  high  nutrient  concentrations  are 
present,  but  the  river's  assimilative  capacity  tempers  the  effect  that 
the  total  oxygen  demand  of  the  waste  has  on  the  dissolved  oxygen  of  the 
stream.   Nutrient  levels  contribute  to  a  slight  algal  condition.   The 
floating  solids  present  indicate  the  discharge  of  raw  and/or  inadequately 
treated  sewage  upstream. 
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Segment  2  -  Tyngsborough  Bridge  to  Pawtucket  Dam  -  Wastewater  discharges 
in  Chelmsford  and  Lowell  together  with  the  waste  load  from  upstream  con- 
tribute to  slightly  elevated  nitrogen  and  phosphorus  levels  in  this  seg- 
ment.  Despite  the  above  mentioned  organic  load,  dissolved  oxygen  deple- 
tion is  not  a  problem.   Coliform  bacteria  levels  are  also  within  Class  B 
standards.   Slight  diurnal  variation  in  dissolved  oxygen  content  indicates 
the  presence  of  algae  in  this  segment.   Nutrients  from  the  above  mentioned 
sources  probably  contribute  to  this  algal  growth. 

Segment  3  -  Pawtucket  Dam  to  Fish  Brook  -  Untreated  municipal  and  indus- 
trial wastewater  is  released  to  the  Merrimack  River  in  Lowell  from  raw 
waste  discharges  and  combined  sewer  overflows.   Slight  dissolved  oxygen 
depletion  was  reflected  in  the  1979  data  but  Class  B  dissolved  oxygen 
standards  were  not  violated.   Coliform  bacteria  levels  are  very  high  in 
this  segment  due  to  the  discharges  of  untreated  municipal  wastes.   Nutrient 
levels  were  also  slightly  elevated  below  Lowell.   With  the  exception  of 
the  extreme  coliform  counts,  water  quality  standards  were  not  grossly 
violated  throughout  this  segment.   This  reflects  the  large  assimilative 
capacity  of  the  Merrimack  River. 

Segment  4  -  Fish  Brook  to  the  dam  in  Lawrence  -  Increased  algae  popula- 
tions in  this  segment  are  reflected  by  a  significant  diurnal  variation  in 
dissolved  oxygen  concentration.   Nitrogen  and  phosphorus  from  upstream 
sources  concentrate  in  the  impoundment  behind  the  dam  in  Lawrence  causing 
algal  blooms  in  the  summer  months.   Coliform  bacteria  counts,  although 
lower  than  those  in  Segment  3,  still  violate  Class  B  standards. 

Segment  5  -  From  the  dam  in  Lawrence  to  Creek  Brook,  Haverhill  -  Treated 
municipal  and  industrial  wastewaters  from  the  communities  in  the  Greater 
Lawrence  Sanitary  District  are  discharged  to  the  Merrimack  River  in  this 
segment.  Although  dissolved  oxygen  concentrations  do  not  violate  water 
quality  standards,  a  diurnal  fluctuation  in  oxygen  content  indicates  the 
presence  of  algae.  Coliform  bacteria  concentrations  remain  critical  due 
to  raw  wastewater  discharges  and  combined  sewer  overflows  in  Lawrence. 

Segment  6  -  From  Creek  Brook  to  the  Rocks  Village  Bridge  -  Treated  waste- 
water from  the  City  of  Haverhill  is  discharged  to  the  Merrimack  River 
within  this  reach.   Dissolved  oxygen  concentration  meets  Class  SB  stand- 
ards but  continues  to  exhibits  diurnal  variation  due  to  the  presence  of 
phytoplankton.   Coliform  bacteria  levels  are  much  lower  in  this  segment. 
The  dilution  effects  of  the  incoming  tide  contribute  to  the  apparent  im- 
provement in  water  quality  throughout  this  segment. 

Segment  7  -  From  the  Rocks  Village  Bridge  to  the  Atlantic  Ocean  -  Bac- 
teria counts  steadily  decrease  despite  the  addition  of  several  small  dis- 
charges in  this  segment.   This  is  primarily  due  to  the  increased  volume 
of  water  in  the  segment  near  the  ocean.   The  impacts  on  water  quality  of 
the  pollutants  originating  upstream  are  minimized  by  the  flushing  action  of 
the  tides.   The  water  in  this  segment  generally  meets  Class  SB  standards. 
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Segment  8  -  The  Basin  -  Slight  bacterial  and  dissolved  oxygen  problems 
resulting  from  upstream  discharges  prevent  this  segment  from  meeting  its 
designated  SA  water  use  classification. 

Segment  9  -  Stony  Brook  -  Small  industrial  discharges  and  non-point  sources 
contribute  nutrients  in  large  enough  quantities  to  promote  the  growth  of 
algae  and  aquatic  macrophytes.   This  is  particularly  evident  in  the  many 
impoundments  along  the  brook.   Diurnal  dissolved  oxygen  fluctuation  is  ap- 
parent during  the  summer  months  but  Class  B  standards  are  rarely  violated. 
A  slight  coliform  bacteria  problem  becomes  severe  just  above  the  confluence 
with  the  Merrimack  River  as  the  result  of  urban  runoff  and  suspected  raw 
waste  water  discharges. 

Segment  10  -  Beaver  Brook  -  High  coliform  bacteria  levels  are  exhibited 
in  this  segment.   They  are  the  result  of    waste  water  discharges  in  New 
Hampshire  as  well  as  Dracut  and  Lowell.   Dissolved  oxygen  problems,  however, 
are  minimized  by  the  brook's  adequate  reaeration  characteristics. 

Segment  11  -  Spickett  River  from  Mass.-N.H.  state  line  to  the  Route  28 
bridge,  Lawrence  -  Severe  dissolved  oxygen  depletion,  elevated  coliform 
bacteria  counts,  and  increased  nutrient  levels  from  upstream  discharges  in 
Salem,  New  Hampshire  prevent  this  segment  from  meeting  Class  B  standards. 

Segment  12  -  Spickett  River  from  Route  28  bridge  to  its  mouth  at  the 
Merrimack  River  -  Several  raw  municipal  and  industrial  discharges  in  Law- 
rence contribute  to  moderate  dissolved  oxygen  depletion  and  high  bacterial 
counts  in  this  segment. 

Segment  13  -  Little  River  from  Mass.-N.H.  line  to  the  Winter  Street  bridge, 
Haverhill  -  The  Merrimack  River  Basin  Water  Quality  Management  Plan  pre- 
pared by  the  State  of  New  Hampshire  states  that  waste  water  discharges  in 
Plaistow,  N.H.  prevent  this  segment  from  meeting  its  Class  B  designation. 

Segment  14  -  Little  River  from  the  Winter  Street  bridge  to  its  mouth  at 
the  Merrimack  River  -  Due  to  its  low  flow  and  the  many  waste  water  dis- 
charges to  it,  this  segment  exhibits  extreme  water  quality  problems.   At 
times,  dissolved  oxygen  concentrations  fall  to  0.0  mg/1.   Solids  content, 
turbidity,  and  color  values  are  often  very  high,  as  well. 

Segment  15  -  Cobbler  Brook  -  This  segment  receives  sewage  and  industrial 
waste  water  in  the  Town  of  Merrimac  which  prevents  it  from  meeting  Class  B 
standards. 

Segment  16  -  Powwow  River  from  Mass.-N.H.  line  to  a  point  1.25  miles 
above  its  mouth  (non-tidal  portion)  -  Class  B  standards  violations  occur 
in  this  segment  as  the  result  of  urban  runoff  and  municipal  and  industrial 
discharges  in  Amesbury  Center. 

Segment  17  -  Tidal  portion  of  the  Powwow  River  -  Discharges  in  Amesbury 
cause  moderate  increases  in  bacteria  counts  and  slight  dissolved  oxygen 
depletion.   Class  SB  standards  are  consistently  violated  in  this  segment. 
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Segment  18  -  Black  Rock  Creek  -  Chlorinated  sewage  from  Salisbury  causes 
severe  problems  in  this  segment.   High  solids  and  color  are  present  and 
the  dissolved  oxygen  is  very  low.   Coliform  bacteria  concentrations  are 
very  high.   The  flow  in  this  segment  is  too  low  to  handle  the  waste  load 
from  Salisbury  sewage  discharge. 

Segment  19  -  Plum  Island  River  -  There  are  insufficient  data  on  this  seg- 
ment to  make  an  accurate  water  quality  assessment,  but  it  is  expected  that 
the  unsewered  areas  of  Newbury  and  Plum  Island  cause  slight  problems  in 
this  segment  which  prevent  it  from  meeting  its  SA  classification. 


SHAWSHEEN  RIVER 


Segment  6  -  Maguire  Road  to  confluence  with  Spring  Brook  -  Although  dis- 
solved oxygen  concentrations  remain  above  Class  B  standards,  a  diurnal 
variation  in  D.O.  is  exhibited  due  to  the  presence  of  phytoplankton  and 
aquatic  macrophytes.   Nutrient  levels  (nitrogen  and  phosphorus)  in  the 
water  column  are  not  excessively  high.   Coliform  bacteria  counts  violate 
Class  B  standards  and  may  originate  from  illegal  discharges  and  urban  run- 
off from  the  nearby  industrial  park. 

Segment  5  -  Confluence  with  Spring  Brook  to  Boston  Road  -  Bacterial  prob- 
lems cited  for  Segment  6  are  non-existent  in  this  segment.   Although  a 
diurnal  fluctuation  in  dissolved  oxygen  content  is  apparent,  Class  B  stan- 
dards are  met.   Increased  plant  growth  is  exhibited  just  below  Route  62 
where  the  stream  flows  through  a  wide  marshy  reach.   Although  slight  oxygen 
depletion  occurs  in  Spring  Brook  as  the  result  of  the  Bedford  Veteran's 
Administration  Hospital  wastewater  treatment  plant  discharge,  no  adverse 
impact  is  observed  in  the  Shawsheen  River  in  this  segment. 

Segment  4  -  Boston  Road  to  the  USGS  Gage  at  Shawsheen  Road  -  This  segment 
flows  slowly  through  a  wetland  area.   Characteristic  dissolved  oxygen 
diurnal  variation  is  evident  but  the  reach  meets  the  standards  for  its 
Class  B  water  use  designation. 

Segment  3  -  USGS  Gage  at  Shawsheen  Road  to  Mill  Street  -  Average  dissolved 
oxygen  concentrations  in  this  segment  meet  Class  B  standards.   Diurnal 
fluctuations  in  dissolved  oxygen  content  reflect  algae  and  macrophyte 
photosynthetic  activity  in  the  upstream  swampy  area. 

Segment  2  -  Mill  Street  to  Horn  Bridge  -  This  segment  flows  through 
another  large  wetland  area  and  therefore  exhibits  slight  solids  increases 
and  a  strong  dissolved  oxygen  fluctuation.   Despite  the  increased  primary 
production  and  slow  travel  time,  Class  B  standards  are  not  violated. 

Segment  1  -  Horn  Bridge  to  confluence  with  Merrimack  River  -  Algal  photo- 
synthesis continues  to  cause  a  characteristic  dissolved  oxygen  diurnal 
variation  throughout  this  segment.   Dissolved  oxygen  standards  are  not 
violated.   However,  coliform  bacteria  counts  were  high  in  Andover  and 
South  Lawrence  due  to  small  wastewater  discharges  and  urban  runoff. 
Class  B  standards  for  coliform  bacteria  are  violated. 
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LAKES  AND  PONDS 


There  are  94  lakes  and  ponds  in  the  Merrimack  River  Basin,  which  cover 
4,429  acres.   Twelve  surveys,  three  intensive  and  nine  baseline,  have 
been  conducted  in  this  basin. 


Inventory 

Merrimack  River  Basin 

Number  of  lakes  and  ponds 94 

Surface  area  of  lakes  and  ponds  (in  acres) 4,429 

Number  of  lakes  and  ponds  greater  than  10  acres 50 

Surface  area  of  lakes  and  ponds  greater  than  10  acres 4,188 

Number  of  officially  recognized  Great  Ponds 14 

Surface  area  of  officially  recognized  Great  Ponds  (in  acres) 1,457 

Intensive  Surveys : 

Name  Location  Year  Surveyed 

Lake  Attitash  Amesbury/Merrimac  1977-1978 

Flint  Pond  Tyngsborough  1976-1977 

Nabnasset  Pond  Westford  1976-1977 

Classification: 

Severity      Stratified/ 
Name  Location  Points      Unstratif ied 

Althea  Lake  Tyngsborough  11  S 

Forge  Pond  Westford/Littleton  11  S 

Peter's  Pond  Dracut  11  S 

Upton's  Pond  Tyngsborough  11  S 

Keyes  Pond  Westford  9  S 

Flushing  Pond  Westford  7  S 

Long  Sought-for  Pond  Westford  6  S 

Long  Pond  Dracut /Tyngsborough  5  S 

Mill  Pond  Littleton  12  U 

Flint  Pond  Tyngsborough  7  U 

Nabnasset  Pond  Westford  7  U 

Lake  Attitash  Amesbury/Merrimac  5  U 
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LAKES  AND  PONDS 


Within  the  Shawsheen  River  Basin  there  are  18  lakes  and  ponds  which 
cover  417  acres.   Two  baseline  surveys  have  been  conducted  in  this 
basin. 


Inventory 

Shawsheen  River  Basin 

Number  of  lakes  and  ponds .18 

Surface  area  of  lakes  and  ponds  (in  acres) 417 

Number  of  lakes  and  ponds  greater  than  10  acres .  9 

Surface  area  of  lakes  and  ponds  greater  than  10  acres 371 

Number  of  officially  recognized  Great  Ponds. .4 

Surface  area  of  officially  recognized  Great  Ponds  (in  acres) 187 

Classification: 

Severity      Stratified/ 
Name  Location  Points      Unstratif ied 

Fosters  Pond  Andover /Wilmington         12  S 

Ames  Pond  Tewksbury  7  U 
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16.  MILLERS  RIVER  BASIN 


The  Millers  River  is  formed  in  Winchendon  by  the  confluence  of  the  North 
and  South  Branches.   The  North  Branch  begins  in  New  Ipswich,  New  Hamp- 
shire, while  the  South  Branch  begins  in  Ashburnham,  Massachusetts.   The 
main  stem  of  the  Millers  River  flows  generally  westward  through  Winchendon, 
Templeton,  Royalston,  Athol,  Orange,  Erving,  and  Montague,  joining  the 
Connecticut  River  just  below  the  French  King  Bridge  in  Gill. 

Major  tributaries  are  the  Otter  River  which  enters  in  Winchendon,  and  the 
Tully  River  which  enters  in  Athol.   The  Tully  and  Millers  rivers  are  con- 
sidered as  potential  sources  of  water  supply,  although  the  Otter  River  has 
an  adverse  effect  upon  the  water  quality  of  the  Millers  River  at  present. 

The  Millers  River  drains  a  total  area  of  390  square  miles,  of  which  about 
350  are  in  Massachusetts.   The  population  of  the  Massachusetts  area  was 
57,000  in  1970.   Average  flow  entering  the  Connecticut  River  from  the 
Millers  is  620  cubic  feet-per-second. 

The  United  States  Army  Corps  of  Engineers  operates  two  flood  control  dams 
in  the  Millers  Basin — Birch  Hill  Dam  on  the  Millers  River  and  Tully  Dam  on 
the  Tully  River.   Other  dams  are  located  in  Winchendon,  Athol,  Orange,  and 
Millers  Falls.   The  United  States  Geological  Survey  maintains  seven  flow 
gaging  stations  on  the  Millers  River  and  its  tributaries. 

Sewage  treatment  plants  are  located  in  Winchendon,  South  Royalston,  Athol, 
Orange,  Erving  and  Millers  Falls  on  the  Millers  River.   The  Gardner  Sewage 
Treatment  Plant,  the  Seaman  Paper  Company  Wastewater  Treatment  Plant,  and 
the  Templeton  Wastewater  Treatement  Plant  discharge  to  the  Otter  River.   The 
Fernald  State  School  Sewage  Treatment  Plant  discharges  to  Beaver  Brook  in 
Templeton. 

The  recently  completed  wastewater   treatment  plant  in  Erving  provides  a 
high  degree  of  treatment  of  wastes  from  the  Erving  Paper  Company.   This  has 
alleviated  conditions  in  the  lower  reaches  of  the  Millers  River  to  a  con- 
siderable extent. 

The  Templeton  Wastewater  Treatment  Plant  which  treats  paper  wastes  from 
Baldwinville  Products  and  domestic  wastes  from  the  Village  of  Baldwinville 
went  on  line  in  May  of  1979.   This  provides  a  high  degree  of  treatment  and 
has  caused  conditions  in  the  Otter  River  to  improve  considerably.   Although 
Class  B  criteria  are  still  violated  in  the  Otter  and  Millers  rivers  below 
this  discharge,  the  change  is  still  remarkable.   The  formerly  mud  colored 
water  is  clear,  floating  solids  are  gone,  and  dissolved  oxygen  levels  are 
much  improved.   It  is  hoped  that  further  improvements  will  occur  in  the  next 
few  years  as  bottom  deposits  built  up  over  the  years  are  washed  away. 

Advanced  waste  treatment  will  be  necessary  at  the  Gardner  Sewage  Treatment 
Plant  before  there  is  any  chance  of  the  Otter  River  meeting  Class  B  criteria. 
This  is  currently  in  the  planning  stages. 
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Although  problems  still  exist,  the  Otter  River  is  on  its  way  back  and  a 
steady  improvement  in  water  quality  is  expected  over  the  next  few  years. 


Water  Quality  Surveys 

In  the  summer  of  1973,  the  Division  conducted  an  intensive  water  quality 
survey  of  the  Millers  and  Otter  rivers.  The  survey  consisted  of  24-hour 
sampling  during  three  days  in  each  of  two  weeks  at  15  locations.  Photo- 
synthesis studies  were  conducted  during  the  same  period.  The  results  of 
this  survey  have  been  published  in  a  report  entitled,  Millers  River  Study 
1973  -  Part  A  report. 

In  1971  the  Division  awarded  a  contract  to  Tighe  and  Bond,  Inc.,  of  Holyoke 
for  the  purpose  of  sampling  all  significant  waste  discharges  in  the  Connec- 
ticut River  Valley.   This  study  included  the  significant  discharges  in  the 
Millers  River  Basin.   All  discharges  were  sampled  for  a  24-hour  period  on 
each  of  three  days.   The  results  of  this  study  can  be  found  in  a  report  en- 
tit  led,  Wastjewate_r_^ischj£g_e_S^  report. 

The  data  collected  in  these  two  surveys  is  discussed  in  detail  in  the  report 
Millers  River  Study  1973  -  Part  C.   Although  the  report  centers  around  the 
analysis  of  this  data,  it  also  contains  portions  on  the  history  of  the  basin, 
water  supply,  recreation,  and  a  description  of  planning  efforts  being  con- 
ducted in  the  basin. 

The  Millers  River  Basin  was  intensively  surveyed  during  the  weeks  of  June 
18-22  and  August  20-24,  1979  by  the  Massachusetts  Division  of  Water  Pollu- 
tion Control.   Composite  samples  were  taken  at  15  stations  on  the  Millers 
River  and  at  eight  stations  on  the  Otter  River.   Chemical  samples  were  col- 
lected six  times  daily  on  Monday  and  Tuesday  of  these  weeks  and  were  combined 
into  24-hour  composites  for  these  days.   Bacteriological  samples  were  taken 
on  Monday  and  Tuesday  of  these  weeks.   Dissolved  oxygen  samples  were  taken 
every  four  hours  from  10:00  a.m.  on  Monday  until  10:00  a.m.  on  Thursday  of 
these  weeks.   Grab  samples  for  metals  and  oil  and  grease  analyses  were  taken 
on  August  20.   Grab  samples  for  chlorophyll  a.  analysis  and  selected  micro- 
scopic examination  were  taken  as  part  of  these  surveys. 

Wastewater  discharge  surveys  were  carried  out  during  both  weeks  of  surveys 
in  the  Millers  River  Basin.   All  significant  point  sources  of  pollution  were 
sampled  as  part  of  these  discharge  surveys.   The  data  from  these  surveys 
have  been  published  in  a  separate  report  entitled, Millers  River  Basin,  1979 
Wastewater  Discharge  Survey  report. 

A  major  time  of  travel  study  was  carried  out  as  part  of  these  surveys.   An 
attempt  was  made  to  determine  time  of  travel  for  the  entire  Otter  and 
Millers  rivers  during  both  surveys.   Although  this  study  was  not  entirely 
successful,  acceptable  time  of  travel  data  was  obtained  at  least  once  for 
all  reaches  on  these  rivers  except  the  Orange  impoundment  and  twice  (once 
during  each  survey)  for  most  of  the  reaches.   The  results  of  the  1979 
survey  have  been  published  in  a  report  entitled, Millers  River  Water  Quality 
Data  -  1979  report. 
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All  major  wastewater  discharges  in  the  Millers  Basin  have  been  sampled  an- 
nually since  1975.   The  most  recent  data  can  be  found  in  a  report  entitled, 
The  Millers  River,  1978  Wastewater  Discharge  Data  report. 

The  entire  Otter  River  and  a  portion  of  the  Millers  River  below  the  Otter 
will  be  sampled  several  times  in  1980  in  order  to  further  document  the  im- 
provements in  water  quality  which  are  currently  occuring  in  this  reach. 


Basin  Segmentation 

In  order  to  define  the  present  problems,  the  major  streams  of  the  basin  have 
been  broken  down  into  a  number  of  segments.   These  segments  are  listed  in 
Table  18. 

Along  the  main  stem  Millers  and  Otter  rivers,  a  segment  division  occurs  at 
each  classification  change,  at  each  major  wastewater  treatment  facility  and 
at  the  confluence  with  each  major  tributary.   Beaver  Brook  is  segmented  from 
the  Fernald  State  School  Sewage  Treatment  Plant  discharge  to  the  confluence 
with  the  Millers  River. 

Table  18  also  lists  the  present  condition  and  future  use  classification  for 
each  segment.   The  future  use  classification  is  based  on  the  present  water 
quality  standards,  while  the  present   condition  is  based  on  the  results  of 
the  1979  water  quality  survey  and  an  assessment  of  improvements  due  to  treat- 
ment facilities  brought  on  line  since  1973.   The  following  is  a  summary  of 
the  present  condition  of  each  segment: 


Present  Conditions 


Otter  River 


Segment  2  -  Above  Gardner  STP  -  This  segment  has  severe  D.O.  problems.  The 
problems  associated  with  this  segment  are  lack  of  aeration  and  the  decay  of 
vegetative  matter  in  the  river's  swampy  headwaters. 

Since  the  degradation  in  this  segment  is  totally  caused  by  natural  conditions, 
it  is  considered  to  be  meeting  Class  B  criteria.   It  is  not  suitable,  however, 
for  a  warm  water  fishery  and  other  Class  B  criteria  relating  to  support  of 
aquatic  life  due  to  the  very  low  dissolved  oxygen  levels  which  occur  through- 
out the  summer  months. 

Segment  3  -  Gardner  STP  to  Seaman  Paper  Company  -  Severe  nutrient  problems 
along  with  consistent  D.O.  violations   combine  to  degrade  the  water  quality 
in  this  segment  below  Class  C  levels.   The  problems  in  this  segment  are  caused 
by  the  discharge  from  the  Gardner  STP.   This  segment  does  not  meet  Class  C 
criteria. 
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Segment  4  -  Seaman  Paper  Company  to  Baldwinville  Products  -  The  problems 
associated  with  this  segment  are  primarily  due  to  carry  over  effects  from 
Segment  3.   Nutrients  are  the  most  significant  problem.   D.O.  violations  are 
not  as  severe,  but  do  occur.   This  segment  does  not  meet  Class  C  criteria. 

Segment  5  -  Baldwinville  Products  to  Millers  River  -  Although  this  segment  is 
much  improved  over  what  it  has  been,  it  nevertheless  still  does  not  meet 
Class  C  criteria.   Phosphorus  and  nitrate  values  are  all  high  enough  to  have 
a  potential  for  serious  eutrophication  problems.   In  addition,  floating  solids 
and  suspended  solids  are  still  problems,  although  these  will  probably  be 
alleviated  as  sludge  banks  are  washed  downstream  over  the  next  few  years. 
The  potential  for  dissolved  oxygen  depletion  as  indicated  by  BOD  and  ammonia 
levels  is  significant.   This  is  confirmed  by  consistent  D.O.  violations  which 
occur  throughout  the  summer  months. 


Millers  River 

Segment  0  -  Above  Winchendon  STP  -  Sample  results  indicate  that  Class  B 
coliform  criteria  are  consistently  violated  in  this  segment.   This  segment  is 
only  meeting  Class  C  criteria  at  this  time. 

Segment  1  -  Winchendon  STP  to  Otter  River  -  This  segment  meets  Class  B 
criteria. 

Segment  6  -  Otter  River  to  South  Royalston  USGS  Gage  -  This  segment  has 
nutrient,  D.O.,  and  solids  problems  which  are  caused  by  carryover  from  Seg- 
ment 5.   This  segment  currently  is  meeting  less  than  Class  C  criteria. 

Segment  7  -  South  Royalston  USGS  Gage  to  Tully  River  -  This  segment  meets 
Class  B  criteria. 

Segment  8  -  Tully  River  to  Orange  Center  Dam  -  Based  on  current  data,  this 
segment  meets  Class  B  criteria. 

Segment  9  -  Orange  Center  Dam  to  Erving  Paper  Company  -  This  segment  meets 
Class  B  criteria. 

Segment  10  -  Erving  Paper  Company  to  Connecticut  River  -  This  segment  meets 
Class  B  criteria. 


Beaver  Brook 

Segment  11  -  Fernald  State  School  Discharge  to  Millers  River  -  This  segment 
meets  Class  B  criteria. 
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LAKES  AND  PONDS 

Within  the  Millers  River  Basin  there  are  107  lakes  and  ponds  which  cover 
4,435  acres.    Twenty  four  surveys,  3  intensive  and  21  baselines  have 
been  conducted  in  this  basin. 

Inventory 

Millers  River  Basin 

Number  of  lakes  and  ponds 107 

Surface  area  of  lakes  and  ponds  (acres) 4,435 

Number  of  lakes  and  ponds  greater  than  10  acres 72 

Surface  area  of  lakes  and  ponds  greater  than  10  acres 4,251 

Number  of  officially  recognized  Great  Ponds 2 

Surface  area  of  officially  recognized  Great  Ponds  (acres) 74 


< 


Intensive  Surveys: 

Name 
Lake  Mattawa 
Lake  Monomonac 
Lake  Watatic 

Classification : 

Name 

Ward  Pond 
Sunset  Lake 
South  Spectacle  Pond 
White  Pond 
Whitney  Pond 
North  Spectacle  Pond 
Laurel  Lake 
Packard  Pond 
Tulley  Pond 
Kendall  Pond 
Bent's  Pond 
Lake  Watatic 
Sportsman's  Pond 


Location 

Year  Surveyed 

Orange 

1975-1976 

Winchendon/Rindge 

,  N.H. 

1976 

Ashburnham 

1978-1979 

Severity 

Stratified/ 

Location 

Points 

Unstratif ied 

Ashburnham 

13 

S 

Ashburnham 

12 

S 

New  Salem 

11 

s 

Athol 

10 

s 

Winchendon 

10 

s 

New  Salem 

9 

s 

Erving 

7 

s 

Orange 

7 

s 

Orange 

7 

s 

Gardner 

5 

s 

Gardner 

11 

u 

Ashburnham 

11 

u 

Athol 

10 

u 
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Classification  (continued) 


Severity 

Stratified/ 

Name 

Location 

Points 

Unstratified 

Lake  Ellis 

Athol 

9   . 

U 

Lake  Dennison 

Winchendon 

8 

U 

South  Athol  Lake 

Athol 

8 

U 

Dennis  Pond 

Gardner 

7 

U 

Lake  Monomonac 

Winchendon/Rindge ,N , 

,H.    7 

u 

Parker  Pond 

Gardner 

7 

u 

Wheeler's  Pond 

Erving 

7 

u 

Candlelight  Pond 

Templeton 

6 

u 

Lower  Naukeag  Lake 

Ashburnham 

6 

u 

Partridgeville  Pond 

Templeton 

6 

u 

Moore's  Pond 

Warwick 

4 

u 

250 


17.   THE  NASHUA  RIVER  BASIN 


The  Nashua  River,  located  in  north  central  Massachusetts  and  southern 
New  Hampshire,  consists  of  a  North  Branch  and  a  South  Branch  which  combine 
in  Lancaster,  Massachusetts  to  form  the  main  stem.   The  river  then  flows 
in  a  northeastern  direction  until  it  joins  the  Merrimack  River  in  Nashua, 
New  Hampshire.   The  river's  530  square  mile  drainage  area  lies  primarily 
within  Worcester  and  Middlesex  Counties  in  Massachusetts  and  includes  the 
115  square  mile  watershed  of  the  Metropolitan  District  Commission's 
Wachusett  Reservoir.   However,  only  twelve  million  gallons  of  water  per 
week  are  released  to  the  South  Branch  from  this  reservoir.   As  a  result, 
the  Wachusett  watershed  has  only  minor  importance  with  respect  to  the  rest 
of  the  river  basin. 

From  the  headwaters  of  the  North  Branch  in  Fitchburg  to  the  confluence 
with  the  South  Branch,  a  distance  of  nineteen  miles,  the  river  elevation 
drops  360  feet.   The  main  stem  then  falls  another  110  feet  along  its  re- 
maining 37  mile  course  to  the  Merrimack  River.   The  United  States  Geologi- 
cal Survey  maintains  a  single  flow-gaging  station  on  the  main  stem  at  East 
Pepperell.   The  flow  at  this  station  over  the  past  forty  years  averaged 
560  cubic  feet-per-second  (cf s) .   Gaging  stations  are  located  on  the  North 
Nashua  River  in  Leominster  and  Fitchburg.   The  average  flow  at  the  Leo- 
minster gage  over  the  same  forty-year  period  was  193  cfs.   The  new  gage  at 
Fitchburg  showed  an  average  yearly  flow  of  141  cfs  for  1976. 

All  or  a  portion  of  twenty-six  Massachusetts  cities  and  towns  lie  within 
the  Nashua  River  Basin.   The  two  largest  municipalities  are  Fitchburg  and 
Leominster  with  populations  of  41,718  and  36,030  respectively  (1975). 
These  two  cities,  located  on  the  North  Branch,  contribute  a  major  portion 
of  the  domestic  waste  load  discharge  to  the  river. 

The  North  Nashua  River  rises  in  Fitchburg  at  the  confluence  of  Flag  Brook 
and  the  outlet  of  Snows  Millpond.   The  river  flows  in  a  southeasterly 
direction  through  Fitchburg  and  Leominster  encountering  twelve  dams  before 
it  joins  the  south  branch  in  Lancaster.   Wastewater  discharges  along  the 
North  Branch  are  cooling  water,  industrial  process  wastewater,  sewage 
treatment  plant  effluent  and  combined  sewer  overflows. 

Wachusett  Reservoir  in  Clinton  is  the  source  of  the  South  Nashua  River. 
Counterpane  Brook  is  its  main  tributary.   The  South  Branch  is  polluted  by 
industrial  cooling  and  process  wastewater  and  combined  sewer  overflow. 
The  major  source  of  pollution  is  the  effluent  from  the  Clinton  Sewage 
Treatment  Plant  which  contributes  a  large  portion  of  the  river's  flow  at 
its  point  of  entry. 

The  main  stem  flows  sluggishly  from  Lancaster  to  the  Massachusetts  border. 
It  encounters  a  dam  in  Ayer  and  another  one  in  East  Pepperell.   Behind  the 
dam  in  East  Pepperell  is  a  large  impoundment  known  as  Pepperell  Pond. 
Pollution  on  the  main  stem  of  the  Nashua  River  results  from  industrial 
process  effluent,  raw  sewage,  and  treated  domestic  wastewaters.   However, 
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the  pollution  to  which  the  main  stem  is  subjected  is  minor  in  comparison 
to  that  of  the  North  Branch.   Land  along  this  stretch  of  the  river  is 
largely  undeveloped.   Therefore,  ignoring  the  water  quality,  the  river 
basin  is  very  scenic.   The  Squannacook  River,  the  southern-most  of  the 
main  stem's  two  major  tributaries,  receives  effluent  from  one  paper  mill 
along  the  last  five  miles  of  its  course.   The  Nissitissit  River  is  one  of 
the  cleaner  rivers  in  the  state. 


Water  Quality  Survey 

On  May  31,  1978,  a  series  of  monthly  one-day  water  quality  mini-surveys 
was  begun  on  the  North  and  South  branches  and  the  main  stem  of  the  Nashua 
River.   Sampling  stations  were  the  same  as  those  used  during  the  intensive 
water  quality  survey  of  the  Nashua  River  Basin  in  1977  described  below. 
Since  the  beginning  of  this  monitoring  program  sixteen  sampling  runs  have 
been  conducted  on  the  Nashua  River.   Dissolved  oxygen  determinations  were 
made  on  all  sampling  dates.   In  addition,  six  mini-surveys  included  sam- 
pling for  chemical  and  bacteriological  analyses.   Data  generated  by  these 
surveys  are  unpublished  but  are  on  file  at  the  Water  Quality  and  Research 
Section  at  Westborough. 

The  most  recent  intensive  water  quality  survey  in  the  Nashua  River  Basin 
was  conducted  by  the  Water  Quality  and  Research  Section  of  the  Division  of 
Water  Pollution  Control  during  the  summer  of  1977.   This  survey  collected 
water  samples  from  71  stations  on  the  North  and  South  branches  and  main 
stem  of  the  Nashua  River  as  well  as  its  major  tributaries.   Each  one-week 
survey  consisted  of  24-hour  sampling  during  three  days  for  chemical  analysis 
and  dissolved  oxygen  determinations.   Phytoplankton  and  bacteriological 
samples  were  also  collected.   The  data  from  this  survey  are  presented  in  a 
report  entitledTThe  Nashua  River  Part  A,  Water  Quality  Data,  1977.   As  an 
additional  part  of  the  1977  surveys  of  the  Nashua  River  Basin,  the  biolog- 
ical section  of  the  Division  conducted  a  macroinvertebrate  survey  at 
sixteen  stations.   The  results  of  this  survey  are  published  in  Nashua  River 
Macroinvertebrate  Water  Quality  Survey,  1977  (Bilger  and  Travis,  1978)  report. 

During  the  summer  of  1973  a  less  intensive  water  quality  survey  was  con- 
ducted by  the  Division  of  Water  Pollution  Control.   Data  from  this  survey 
appear  in  the  document  entitled, Nashua  River  Water  Quality  Survey  Data. 
1973. 

The  USEPA  guidelines  require  that  all  wastewater  discharges  be  sampled  and 
analyzed  with  respect  to  their  NPDES  permit  limits  once  during  every  fis- 
cal year.   The  most  recent  wastewater  discharge  surveys  were  conducted  in 
the  Nashua  River  Basin  in  May  and  July  of  1979.   A  total  of  nineteen  dis- 
charges were  analyzed  and  results  will  be  published  by  the  Water  Quality 
and  Research  Section  in  early  1980.   Results  of  previous  compliance  moni- 
toring surveys  in  the  Nashua  River  Basin  are  published  in  three  reports 
entitled,  Nashua  River  Part  B  Wastewater  Discharge  Data  (1973,  1976,  1977- 
78). 
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In  September,  1979,  a  report  was  published  by  the  Water  Quality  and  Re- 
search section  in  Wes thorough  entitled,  The  Nashua  River  Basin  Water  Quality 
Analysis  1977  report  (Johnson,  1979)  which  analyzes  water  quality  data 
from  the  1973  and  1977  stream  surveys.   A  description  of  the  Nashua  River 
Basin,  a  summary  of  known  and  suspected  pollution  sources,  and  a  detailed 
water  quality  analysis  of  the  Nashua  River  and  its  major  tributaries  is 
included. 


Present  Conditions 

Segment  1  -  Main  Stem  Nashua  River:   Confluence  of  North  and  South  bran- 
ches to  the  Ice  House  Dam  -mile  points  36.45-26.10  -     Most  of  this 
segment  flows  through  the  undeveloped  portion  of  the  Fort  Devens  Military 
Reservation  (including  the  Oxbow  National  Wildlife  Refuge).   However, 
wastewater  from  upstream  discharges  at  Clinton,  Leominster  and  Fitchburg 
exert  a  biochemical  oxygen  demand  that  results  in  dissolved  oxygen  Class  B 
standard  violations.   In  addition,  ammonia  and  phosphorus  inputs  from  up- 
stream discharges  and  nutrient  and  coliform  loadings  in  the  developed 
portion  of  Fort  Devens  prevent  this  segment  from  meeting  the  standards  for 
a  Class  B  water. 

Segment  2  -  Main  Stem  Nashua  River:   Ice  House  Dam  to  Pepperell  Dam -mile 
points  26.10-14.15  -  Dissolved  oxygen  content  throughout  this  segment 
recovers  after  the  sag  in  Segment  1  and  generally  meets  Class  B  dissolved 
oxygen  standards.   Nutrient  and  coliform  bacteria  levels,  however,  prevent 
the  segment  from  meeting  standards.   Standards  violations  are  the  result 
of  non-point  source  pollution  from  urban  runoff  in  Fort  Devens ,  agricul- 
tural runoff  in  Ayer  and  Groton  and  the  dam  at  Pepperell  which  causes 
nutrient  build-up  and  eutrophic  conditions  in  the  impoundment  known  as 
Pepperell  Pond. 

Segment  3  -  Main  Stem  Nashua  River:   Pepperell  Dam  to  the  Massachusetts- 
N.H.  State  Line  -•  mile  points  14.15-10.5 "...  -  Phosphorus  concentrations  are 
high  enough  to  promote  the  growth  of  algae  throughout  this  segment.   Peri- 
odic coliform  bacteria  violations  occur  as  the  result  of  upstream  non-point 
sources  and  urban  runoff  from  East  Pepperell. 

Segment  4  -  North  Branch  Nashua  River:  Fitchburg  Westerly  WWTP  to  Daniel 
Street  -  mile  points  56.14-54.04  -  Dissolved  oxygen  depletion,  increased 
solids  content,  and  severe  coliform  bacteria  violations  are  due  to  the 
discharge  of  the  poorly  operating  Fitchburg  Westerly  Wastewater  Treatment 
Plant  as  well  as  urban  runoff  and  combined  sewer  overflows.   These  violations 
prevent  this  segment  from  meeting  Class  B  standards. 

Segment  5  -  North  Branch  Nashua  River:   Daniel  Street  to  the  Fitchburg 
Easterly  WWTP  -  mile  points  54.04-48.53  -  This  segment  of  the  river  flows 
through  the  center  of  Fitchburg  and  receives  large  volumes  of  water  from 
storm  drains  and  combined  sewer  overflows.   As  a  result,  extreme  coliform 
bacteria  problems  and  moderate  levels  of  ammonia  and  phosphorus  occur 
throughout  the  segment.   Dissolved  oxygen  concentrations  begin  to  recover 
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in  this  segment,  but  coliform  and  nutrient  levels  prevent  it  from  meeting 
Class  B  standards. 

Segment  6  -  North  Branch  Nashua  River:   Fitchburg  Easterly  WWTP  to  the 
Leominster  WWTP  -  mile  points  48.53-46.42   -  This  segment  does  not  meet 
standards  for  a  Class  B  water.   High  coliform  bacteria  levels  result  from 
upstream  contamination  to  Fitchburg  as  well  as  urban  runoff  in  Leominster. 
Ammonia  and  phosphorus  concentrations  are  high  enough  to  promote  eutro- 
phication  at  downstream  locations. 

Segment  7  -  North  Branch  Nashua  River:   Leominster  WWTP  to  the  confluence 
with  the  South  Nashua  River  -  mile  points  46.42-36.45  -  This  segment  is 
subject  to  periodic  coliform  bacteria  violations  as  a  result  of  upstream 
contamination  and  agricultural  runoff.   In  addition,  the  Leominster  Waste- 
water Treatment  Plant  discharges  an  effluent  containing  large  amounts 
of  ammonia  and  phosphorus.   These  factors,  combined  with  a  biochemical 
oxygen  demand  from  the  Leominster  WWTP,  render  the  water  quality  in  this 
segment  unsatisfactory. 

Segment  8  -  South  Branch  Nashua  River:  Outlet  of  Lancaster  Millpond  to 
the  MDC-Clinton  WWTP -mile  points  4.60-1.57  -  High  levels  of  nutrient 
and  coliform  bacteria  from  stormwater  runoff  in  Clinton  combined  with  the 
low  flow  resulting  from  limited  release  of  water  from  Wachusett  Reservoir 
cause  the  Class  B  standard  violations  in  this  segment. 

Segment  9  -  South  Branch  Nashua  River:   Clinton  WWTP  to  the  confluence 
with  the  North  Nashua  River-  mile  points  1.57-0.0  -  Major  water  quality 
standards  violations  in  this  segment  are  caused  by  the  effluent  discharged 
from  the  MDC-Clinton  Wastewater  Treatment  Plant.   Very  high  nutrient  levels 
and  slight  to  moderate  oxygen  depletion  combine  to  prevent  this  segment 
from  meeting  its  Class  B  designation.   Until  recently,  the  effluent  at  the 
Clinton  Wastewater  Treatment  Plant  was  not  disinfected  and  severe  coliform 
bacteria  contamination  occurred  in  the  lower  South  Branch.   Although  the 
effluent  is  now  chlorinated  and  coliform  bacteria  levels  are  very  low, 
there  is  no  contact  chamber  and  instream  residual  chlorine  concentrations 
are  far  too  high.   This  problem  will  be  corrected  when  the  plant  is  up- 
graded. 

Segment  10  -  Flag  Brook  to  the  confluence  with  the  Whitman  River  -  mile 
points  1.20-0.0  -  Leachate  from  a  landfill  located  on  the  upper  end  of 
this  segment  exerts  a  strong  biochemical  oxygen  demand  on  the  brook  above 
Saw  Mill  Pond.   Consequent  low  dissolved  oxygen  concentrations  violate  the 
standards  set  for  Class  B  water.   High  levels  of  ammonia  and  phosphorus 
contribute  to  an  algae  and  aquatic  macrophyte  problem  in  Saw  Mill  Pond. 
Below  this  pond,  the  brook  meets  Class  B  standards. 

Segment  11  -  Whitman  River  to  the  confluence  with  Flag  Brook-  mile 
points  6.71-0.0  -  Moderate  coliform  bacteria  levels  from  non-point  sources, 
such  as  urban  runoff  in  South  Ashburnham,  prevent  this  segment  from  meeting 
Class  B  standards. 
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Segment  12  -  Phillips  Brook  -mile  points  8.0-0.0  -  While  nutrient 
levels  are  low  in  this  brook,  moderate  coliform  bacteria  violations  occur 
as  a  result  of  agricultural  and  urban  runoff  in  Ashburnham.   Higher  coli- 
form levels  are  found  just  above  the  confluence  with  the  North  Nashua 
River.   This  is  due  to  runoff  and  combined  sewer  overflows  in  Fitchburg. 

Segment  13  -  Baker  Brook -mile  points  2.33-0.0  -  Urban  stormwater  run- 
off and  combined  sewer  overflows  occur  in  this  segment.   As  a  result, 
ammonia  and  coliform  standards  for  Class  B  waters  are  violated. 

Segment  14  -  Monoosnoc  Brook -mile  points  5.67-0.0  -  Urban  runoff  and 
combined  sewers  in  downtown  Leominster  contribute  to  coliform  violations 
in  that  portion  of  Monoosnoc  Brook.   The  remainder  of  the  brook  meets 
Class  B  standards. 

Segment  15  -  Fall  Brook  -  mile  points  3.03-0.0  -  With  the  exception  of 
some  coliform  problems  due  to  runoff  from  roads  and  parking  lots  in  the 
Doyle  Industrial  complex,  the  water  quality  of  this  brook  meets  Class  B 
standards. 

Segment  16  -  Counterpane  Brook  -  mile  points  1.14-0.0  -  Most  of  this  seg- 
ment flows  under  downtown  Clinton  and  therefore  receives  large  amounts  of 
stormwater  runoff  from  streets  and  parking  lots.   As  a  result  of  this 
urban  runoff,  coliform  bacteria  levels  established  for  Class  B  waters  are 
exceeded  in  this  segment. 

Segment  17  -  Still  River  -  mile  points  3.1-0.0  -  Low  dissolved  oxygen  con- 
centrations occur  in  this  river  as  a  result  of  its  sluggish  flow  through 
wetlands.  Since  this  oxygen  depletion  is  a  natural  phenomenon,  it  is  not 
a  violation  of  standards,  and  thus  this  segment  meets  Class  B  standards. 

Segment  18  -  Catacoonamug  Brook  -  mile  points  2.04-0.0  -  The  water  in 
this  segment  meets  all  standards  set  for  a  Class  B  stream.   Lake  Shirley 
contributes  small  amounts  of  algae  to  the  brook. 

Segment  19  -  Nonacoicus  Brook  -  mile  points  1.52-0.0  -  There  are  few 

water  quality  problems  in  this  Class  B  segment.   Urban  runoff  in  Harvard, 

Ayer,  and  Fort  Devens  (via  Willow  Brook)  result  in  occasional  coliform 
bacteria  contamination. 

Segment  20  -  Squannacook  River  to  Hollingsworth  and  Vose  Effluent  Dis- 
charge in  West  Groton-mile  points  14.33-3.57  -  Periodic  coliform  bac- 
teria violations  throughout  this  segment  resulting  from  septic  tank 
leachate  in  Townsend,  prevent  the  river  from  meeting  Class  B  standards. 

Segment  21  -  Squannacook  River  from  West  Groton  to  the  Nashua  River  -mile 
points  3.57-0.0'  -  Treated  effluent  discharge  from  one  paper  manufacturing 
plant  in  West  Groton  contribute  large  amounts  of  phosphorus  to  this  seg- 
ment.  As  a  result,  algae  levels  are  sometimes  high  at  the  lower  end  of 
Squannacook  River.   Coliform  violations  often  occur  due  to  stormwater  run- 
off from  West  Groton  and  the  roads  and  facilities  of  the  paper  company 
complex. 
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Segment  22  -  James  Brook  -  mile  points  4.42-0.0  -  Severe  dissolved  oxygen 
depletion  in  this  segment  results  from  sluggish  flow  through  wetlands  and 
septic  discharges  in  the  Town  of  Groton.   Although  dissolved  oxygen  concen- 
trations increase  downstream,  nutrient  and  coliform  bacteria  levels  are 
high,  due  to  contributions  from  the  wetlands  and  non-point  sources.   Low 
dissolved  oxygen  and  a  combination  of  agricultural  and  urban  runoff  render 
the  water  quality  in  this  brook  unsatisfactory. 

Segment  23  -  Nissitissit  River  from  the  Mass.-N.H.  State  Line  to  its 
confluence  with  the  Nashua  River  -  mile  points  4.5-0.0  -  This  river  is 
often  referred  to  as  one  of  the  cleanest  segments  in  the  Commonwealth. 
Present  conditions  meet  the  standards  for  a  Class  B  waterbody. 
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LAKES  AND  PONDS 

Within  the  Nashua  River  Basin  there  are  161  lakes  and  ponds  which  cover 
10,933  acres.  Twenty-eight  surveys,  one  intensive  (in  progress)  and  27 
baselines  have  been  conducted  in  the  basin. 

Nashua  River  Basin  ^ 

Number  of  lakes  and  ponds 161 

Surface  area  of  lakes  and  ponds  (acres) 10, 933 

Number  of  lakes  and  ponds  greater  than  10  acres 94 

Surface  area  of  lakes  and  ponds  greater  than  10  acres 10,631 

Number  of  officially  recognized  Great  Ponds 10 

Surface  area  of  officially  recognized  Great  Ponds  (acres) 1,094 

Intensive  Surveys: 

Name  Location  Year  Surveyed 

Eagle  Lake  Holden  1979-1980 

Classification:  „    .    „     . „,  ,, 
Severity  Stratified/ 

Name                       Location  Points   Unstratif ied 

Wyman  Pond  Westminster  12  S 

Lake  Shirley  Lunenburg /Shirley  11  S 

Bare  Hill  Pond  Harvard  10  S 

Sandy  Pond  Ayer  10  S 

Wattles  Pond  Groton  10  S 

Fort  Pond  Lancaster  9  S 

East  South  Meadow  Pond  Clinton  9  S 

Mossy  Pond  Clinton  8  S 

Baddacook  Pond  Groton  7  S 

Cow  Pond  Groton  7  S 

West  Waushacum  Pond  Sterling  7  S 

Knops  Pond  Groton  6  S 

East  Waushacum  Lake  Sterling  4  S 

Spectacle  Pond  Lancaster  4  S 

Lake  Whalom  Leominster/Lunenburg  3  S 

Pepperell  Pond  Pepperell  13  U 

Greene's  Pond  Fitchburg  11  U 

Putnam  Pond  Fitchburg  10  U 

Snow's  Mill  Pond  Fitchburg  10  U 

Partridge  Pond  Westminster  9  U 
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Classification  (continued) 


Severity  Stratified/ 


Name 

West  South  Meadow  Pond 

Bower  Springs  Conser- 
vation Area 

Mirror  Lake 

Rockwell  Pond 

McTaggart's  Pond 

White  Pond 

Eagle  Lake 

Chaffin  Pond 


Location 

Points 

Unstratified 

CI  in ton /Lancaster 

9 

U 

Bolton 

8 

U 

Fitchburg 

8 

u 

Leominster 

8 

u 

Fitchburg 

7 

u 

Lancaster 

7 

u 

Holden 

6 

u 

Holden 

5 

u 
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18.  NORTH  COASTAL  DRAINAGE 


The  North  Coastal  drainage  area  extends  from  the  Essex  River  to  Boston 
Harbor.   The  thirteen  cities  and  towns  in  the  area  range  from  highly 
urbanized  Lynn,  Salem,  and  Beverly  to  rural  Manchester  and  Essex.   The 
total  area  and  population  of  the  area  are  137.9  square  miles  and  313,114 
(1970)  people,  respectively. 

Freshwater  resources  of  the  area  are  limited.   The  largest  river  is  the 
Essex.   Smaller  tidal  rivers  enter  each  of  the  larger  harbors — Lynn, 
Salem,  and  Beverly.   Groundwater  resources  are  also  relatively  limited 
because  of  the  nearness  of  crystalline  igneous  and  metamorphic  bedrock 
to  the  surface.   The  bedrock,  which  outcrops  extensively  along  the  shore, 
is  a  dominant  physical  aspect  of  this  coastal  area. 

The  major  water  resources  in  the  area  are  saline.   The  harbors  and  bays 
support  recreational,  commercial,  and  industrial  activity.   Fishing, 
boating,  swimming  and  power  generation  are  some  of  the  activities. 

From  a  water  quality  perspective,  shellfishing  is  the  most  sensitive  ac- 
tivity in  the  coastal  area  because  of  the  stringent  requirements  necessary 
to  prevent  contamination  of  the  clams  and  other  bivalves  harvested  for 
human  consumption.   Except  for  areas  in  Essex  and  the  Annisquam  River,  all 
shellfish  areas  are  closed  to  harvesting  because  of  bacterial  contamina- 
tion and/or  the  potential  for  the  discharge  of  untreated  sewage  to  these 
areas.   A  recent  summary  of  the  status  of  area  shellfish  beds  indicates 
that,  of  the  total  productive  acreage  in  the  North  Shore  are  (3,056), 
70%  is  closed,  11%  is  restricted,  and  19%  is  open.   Restricted  areas  can 
be  harvested  by  licensed  Master  Diggers.   Shellfish  from  such  mildly 
polluted  areas  are  sent  to  the  depuration  plant  in  Newburyport.   At  this 
plant,  clean  water  is  passed  over  the  clams,  allowing  them  to  naturally 
cleanse  themselves  to  the  point  that  they  are  suitable  for  marketing.   Both 
the  plant  and  the  license  program  are  under  the  jurisdiction  of  the  Massa- 
chusetts Division  of  Marine  Fisheries. 

The  failure  of  North  Coastal  waters  to  meet  assigned  criteria  is  due  mainly 
to  bacterial  contamination.   However,  in  recent  years,  an  alga  toxic  to  man 
has  plagued  the  shellfish  (bivalve  species)  in  areas  north  of  Cape  Ann. 
Although  the  algae  are  normally  present  at  low  concentrations,  they  become 
a  problem  only  when  blooms — rapid  and  large  increases  in  concentration — 
occur.   The  cause,  or  causes,  of  such  blooms  is  not  understood.   Much  re- 
search is  now  being  done  on  both  the  natural  and  possibly  man-related 
factors  that  trigger  "red  tide"  blooms. 


Water  Quality  Survey 

The  North  Coastal  Drainage  was  surveyed  in  June  and  July  1976.   Wastewater 
discharge  surveys  were  conducted  in  March  1976  and  January  1977.   Data  from 
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these  surveys  is  published  in  North  Coastal  1976,  Part  A  -  Water  Quality 
Data,  Part  B  -  Wastewater  Discharge  Data  report. 


Present  Conditions 

Water  Quality  classification  and  current  conditions  of  the  various  stream 
segments  of  the  North  Coastal  Basin  are  listed  in  Table  20 .  Water  quality 
problems  for  the  various  segments  are  discussed  in  the  following  para- 
graphs: 

Segment  12  -  Essex  River  -  The  Essex  River  did  not  exhibit  any  significant 
water  quality  problems  during  the  1976  survey.   At  one  upstream  station, 
relatively  high  suspended  solids  levels  were  observed.   The  source  of  these 
solids  are  not  known,  however,  likely  possibilities  are  agricultural  or 
construction  runoff. 

Segment  13  -  Essex  Bay  -  No  water  quality  data  was  collected  on  Essex  Bay 
during  the  1976  survey.   High  tributary  water  quality  and  the  absence  of 
major  pollution  sources  would  lead  one  to  assume  that  the  water  is  currently 
meeting  its  assigned  SA  classification. 

Segment  14  -  Annisquam  River  -  No  current  chemical/physical  water  quality 
data  is  available  on  the  Annisquam  River.   A  January  1980  report  by  the 
Massachusetts  DEQE  under  the  Shellfish  Sanitation  Program  has  indicated 
that  the  SA  classification  assigned  to  this  segment  is  not  met  due  to  high 
coliform  levels  observed.   Sources  of  bacterial  pollution   include  individ- 
ual domestic  sewage  discharges,  vessel  discharges,  combined  sewer  over- 
flows and  urban  runoff. 

Segment  15  -  Sandy  Bay  -  Sandy  Bay  was  not  sampled  in  the  1976  survey. 
Previous  sampling  indicated  a  major  coliform  problem  in  the  bay  which  would 
preclude  the  attainment  of  Class  SA  conditions.   The  Rockport  secondary 
wastewater  treatment  plant  began  operating  in  1976  and  is  currently  pro- 
ducing a  good  effluent.   It  is  expected  that  Sandy  Bay  is  now  meeting 
Class  SA  criteria. 

Segments  16a&b  -  Gloucester  Harbor  -  Inner  &  Outer  -  The  1976  survey  did 
not  include  sampling  stations  in  Gloucester  Harbor,  however,  earlier  data 
indicates  non-compliance  with  its  SB  classification.   The  major  problem 
is  high  coliform  levels  caused  by  the  discharge  of  untreated  sewage  from 
a  large  outfall  in  the  outer  harbor  and  by  combined  sewer  overflows,  indi- 
vidual sewage  discharges  and  vessel  discharges. 

Segment  17  -  Manchester  Harbor  -  Manchester  Harbor  was  not  sampled  during 
the  1976  survey.   Tributary  streams  exhibited  high  coliform  levels  during 
the  survey,  however,  and  it  is  likely  that  the  harbor  also  experiences 
occasional  high  counts.   These  occurances  would  prevent  the  harbor  from 
attaining  Class  SB  conditions.   A  January  1980  report  by  the  Massachusetts 
DEQE  under  the  Shellfish  Sanitation  Program  indicates  that  inner  harbor 
areas  generally  do  not  meet  Class  SB  criteria,  whereas,  outer  portions  of 
the  harbor  satisfy  these  conditions.   This  report  also  identifies 


268 


individual  domestic  discharges,  contaminated  drainage  and  polluted  trib- 
utary water  as  sources  of  the  bacterial  problem. 

Segment  18  -  Beverly  Harbor  -  Beverly  Harbor  includes  the  areas  of  Collins 
Cove,  Mackerel  Cove,  the  Danvers  River,  the  North  River  and  the  Bass  River. 
According  to  data  collected  in  1976,  the  segment  qualifies  as  a  Class  SC 
water.   High  coliform  levels  are  the  reason  for  its  failure  to  meet  Class 
SB  criteria.   Sources  of  this  bacterial  pollution  are  believed  to  be  the 
Southeast  Sewerage  District  treatment  plant,  minor  raw  sewage  discharges, 
urban  runoff,  and  primary  and  secondary  contact  recreation.   It  should  be 
noted  that  the  SESD  discharge  was  untreated  at  the  time  of  the  1976  survey 
and  that  the  water  quality  may  actually  be  better  than  indicated  by  that 
data. 

Segment  19  -  Salem  Harbor  -  Salem  Harbor  has  water  quality  similar  to  that 
of  Beverly  Harbor  and  is  affected  by  the  same  pollution  sources.   The  water 
is  of  Class  SC  quality. 

Segment  20  -  Salem-Beverly  Harbor  -  During  the  1976  survey  the  water  qual- 
ity of  Salem-Beverly  Harbor  was  greatly  affected  by  the  SESD  raw  discharge. 
At  that  time  the  water  failed  to  meet  even  Class  SC  criteria.   As  SESD  is 
now  providing  primary  wastewater  treatment  the  current  harbor  water  quality 
is  believed  to  be  significantly  better  than  that  observed  in  1976. 

Segment  21  -  Marblehead  Harbor  -  Marblehead  Harbor  did  not  exhibit  a  coli- 
form problem  during  the  1976  survey.   The  low  tide,  surface  sample  at 
the  mouth  of  the  harbor,  however,  indicated  a  slight  dissolved  oxygen 
depression  below  standard  criteria.   The  SESD  discharge  is  believed  to  be 
the  cause  of  this  problem.   As  mentioned  previously,  the  SESD  is  now  pro- 
viding primary  treatment,  and  it  is  expected  that  the  D.O.  problem  has 
been  somewhat  lessened  if  not  eliminated. 

Segment  22  -  Nahant  Bay  -  Although  Nahant  Bay  was  not  sampled  in  the  1976 
survey,  previous  water  quality  data  and  the  existence  of  combined  sewer 
overflows  and  individual  discharges  to  the  bay  lead  to  the  assumption 
that  Class  SA  water  quality  is  not  achieved.   Sampling  by  Raytheon  in 
1971-1973  and  MDC  in  1974-1978  supports  this  assumption. 

Segment  23  -  Saugus  River  -  The  Saugus  River  fails  to  comply  with  water 
quality  standards.   Problems  identified  include  low  D.O.  levels,  high 
coliform  counts,  high  ammonia  concentrations  and  moderately  high  sus- 
pended solids  levels.   Sources  of  these  problems  include  combined  sewer 
overflows,  urban  runoff,  septic  systems,  landfill  leachate  and  erosion. 

Segment  24  -  Pines  River  -  The  Pines  River  is  similar  to  the  Saugus  River 
with  respect  to  its  water  quality  problems.   Major  sources  of  pollution 
are  believed  to  be  combined  sewer  overflows  and  urban  runoff.   Water 
quality  standards  are  not  met. 

Segment  25  -  Lynn  Harbor  -  The  1976  survey  did  not  include  sampling  sta- 
tions in  Lynn  Harbor.   The  Lynn  raw  sewage  outfall  in  Broad  Sound,  com- 
bined sewer  overflows  and  urban  runoff  are  known  sources  of  pollution, 
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and  vessel  discharges  and  individual  domestic  sewage  discharges  may  also 
contribute.   Earlier  data  has  indicated  that  Lynn  Harbor  does  not  meet 
Class  SB  criteria  due  to  high  coliform  levels.   More  recent  MDC  shore- 
line sampling  supports  this  observation. 
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LAKES  AND  PONDS 


Within  the  North  Coastal  Basin  there  are  85  lakes  and  ponds  which  cover 
2,403  acres.   One  baseline  survey  has  been  conducted  in  this  basin. 


Inventory 

North  Coastal  Drainage 

Number  of  lakes  and  ponds 85 

Surface  area  of  lakes  and  ponds  (acres) 2 ,403 

Number  of  lakes  and  ponds  greater  than  10  acres 39 

Surface  area  of  lakes  and  ponds  greater  than  10  acres 2,152 

Number  of  officially  recognized  Great  Ponds 8 

Surface  area  of  officially  recognized  Great  Ponds  (acres) 718 


Classification: 


Name 
Pillings  Pond 


Location 
Lynnfield 


Severity 
Points 

13 


Stratified/ 
Unstratif ied 

U 
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19.   NORTH  RIVER  BASIN 


The  North  River  has  the  physical  characteristics  of  two  separate  rivers — 
one  portion  composed  of  freshwater  and  the  other  saline  and  subject  to 
tidal  influence.   To  anyone  not  familiar  with  the  area  or  the  river,  using 
the  name  North  River  to  describe  this  stream  is  really  quite  confusing, 
for  the  stream  actually  bears  four  different  names  at  four  different  loca- 
tions.  It  would  seem  that  those  responsible  for  naming  the  river  had  more 
names  available  than  rivers  to  use  them  on.   The  mains t em  rivers  flow 
approximately  21  miles  through  the  towns  of  Weymouth,  Pembroke,  Norwell, 
Scituate  and  Marshfield  discharging  to  Cape  Cod  Bay. 

The  headwaters  of  the  river  has  its  origin  in  the  South  Weymouth  area,  and 
here  the  river  is  known  as  French  Stream.   As  the  river  flows  southeasterly 
through  Abington  and  Rockland,  it  increases  in  size  and  is  joined  (con- 
fluenced)  by  a  tributary  called  the  Drinkwater  River.   This  enlarged  stream 
flows  into  Forge  Pond  and  upon  exiting  Forge  Pond,  becomes  the  Drinkwater 
River. 

The  title  remains  with  the  stream  as  it  flows  southerly  through  Factory 
Pond.   When  it  leaves  Factory  Pond  it  picks  up  a  new  title,  Indian  Head 
River.   The  stream  remains  as  Indian  Head  River  until  it  reaches  Curtis 
Crossing  Dam  in  Hanover.   The  Curtis  Crossing  Dam  is  the  end  point  of  the 
freshwater  portion.   Below  Curtis  Crossing,  the  stream,  now  known  as  the 
North  River,  is  a  tidal  stream  meandering  through  salt  marshes. 

A  multitude  of  brooks  join  the  North  River  in  the  marshes,  the  largest  trib- 
utary being  the  South  River,  which  flows  northeast  from  Duxbury  to  Marsh- 
field.   Originally,  the  North  River  turned  abruptly  south  at  Scituate  and 
followed  the  present  course  of  the  South  River  for  three  miles,  separated 
from  the  ocean  by  the  narrow  Humarock  Beach;  it  then  turned  east  and  entered 
the  ocean.   During  a  storm  in  1897,  the  river  burst  through  the  beach  rather 
than  turning  south,  forming  a  new  mouth  and  closing  the  original  one. 

Seven  towns  have  substantial  portions  of  their  areas  in  the  North  River 
Basin:  Rockland,  Hanover,  Norwell,  Scituate,  Hanson,  Pembroke,  and  Marshfield, 
Duxbury  and  Abington  have  small  portions  in  the  watershed,  while  Weymouth 
contributes  an  extremely  small  area  to  the  basin. 

The  total  drainage  area  of  the  basin  covers  105.4  square  miles  and  has  a 
population  of  approximately  77,000. 


Water  Quality  Surveys 

Water  quality  surveys  were  conducted  in  1971,  1975,  and  1977.   The  results 
of  these  surveys  are  summarized  in  the  Division's  reports  entitled: 

-  Data  Record  on  Water  Quality,  North  River,  1971 

-  The  North  River,  Part  A,  1975 
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-  The  North  River  Basin,  French  Stream,  Part  A&B.  Water 
Quality  and  Wastewater  Discharge  Data  1977 

-  Water  Quality  Monitoring  Program  of  the  Metropolitan 
Area  Planning  Council's  208  Management  Area,  1977 
Data  Report 

Major  waste  discharges  were  sampled  in  1977,  1978  and  1979  as  part  of  the 
Compliance  Monitoring  Program  and  the  results  are  summarized  in  the  reports 
entitled: 

-  The  North  River  Basin,  French  Stream,  Part  A&B,  Water 
Quality  and  Wastewater  Discharge  Data, 1977 

-  The  South  Coastal  and  North  River  Basins, 1978-1979, 
Part  B  -  Wastewater  Discharge  Data 


Segmentation 

The  streams  of  the  North  River  are  divided  into  16  segments.   Segments  1-13 
represent  the  freshwater  portions  of  the  stream;  and  segments  14-15  repre- 
sent the  saline  portion  of  the  stream.   Segment  16,  the  South  River,  is  the 
largest  tributary  in  the  basin. 


Future  Conditions 

At  the  present  time  Rockland  Wastewater  Treatment  Plant  is  being  upgraded  to 
an  advanced  wastewater  treatment  plant.   This  upgrading  which  will  also  in- 
clude a  tie-in  with  the  North  Abington  Plant  is  scheduled  to  be  completed 
in  1982.   The  change  in  these  two  discharges  will  have  a  major  impact  on 
the  water  quality  in  the  entire  freshwater  portion  of  the  North  River.   It 
should  also  be  noted  that  Studley's  Pond  in  Rockland  has  been  dredged  and 
refilled  and  should  also  improve  water  quality  in  the  future.   The  follow- 
ing is  a  description  of  each  segment  and  its  water  quality  classification. 


Present  Conditions 

Segment  1  -  Weymouth  Naval  Air  Station  to  North  Abington  STP  -  This  segment 
had  minor  coliform  and  turbidity  problems  (groundwater  runoff,  settled 
sludge)  during  the  last  water  quality  survey  conducted  in  1977.   This  sur- 
vey was  held  just  after  the  discharge  at  Weymouth  Naval  Air  Station  was 
eliminated.   It  is  felt  that  this  segment  meets  its  assigned  B  classifi- 
cation through  its  self-cleansing  processes  at  the  present  time. 

Segment  2  -  North  Abington  STP  to  inlet  of  Studley's  Pond  -  Major  coli- 
form and  moderate  dissolved  oxygen  and  nutrient  problems  prevent  the 
segment  from  meeting  its  assigned  B  classification.   These  problems  are 
associated  with  the  seepage  from  the  North  Abington  STP  sand  filter  beds. 
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Segment  3  -  Inlet  to  outlet  of  Studley's  Pond  -  There  is  no  sampling  data 
available  since  this  pond  has  been  dredged  and  refilled.   This  segment 
does  not  meet  its  assigned  B  classification  due  to  the  water  'quality- 
problems  in  the  previous  reach. 

Segment  4  -  Outlet  Studley's  Pond  to  Rockland  STP  -  There  are  major  coli- 
form  and  minor  dissolved  oxygen  and  nutrient  problems  in  this  segment.   Most 
of  these  problems  are  due  to  residual  from  North  Abington  STP.   The  oxygen 
depletion  is  due  mainly  to  the  wetland  area  through  which  the  river  passes. 

Segment  5  -  Rockland  STP  to  confluence  with  the  Drinkwater  River  -  Severe 
dissolved  oxygen,  coliform,  and  nutrient  problems  along  with  moderate  solids 
problems  prevent  this  segment  from  meeting  its  assigned  B  classification. 
These  conditions  are  due  to  the  discharge  from  the  Rockland  Wastewater 
Treatment  Plant. 

Segment  6  -  Confluence  with  French  Stream  to  inlet  of  Forge  Pond  -  Minor 
dissolved  oxygen,  coliform,  solids,  and  nutrient  problems  prevent  this 
segment  from  meeting  its  assigned  B  classification.   The  dilution  of  the 
Class  B  waters  upstream  in  the  Drinkwater  River  with  the  Class  C  waters  of 
the  French  Stream  is  a  major  factor  in  the  improved  water  quality  at  this 
point. 

Segment  7  -  Inlet  to  outlet  Forge  Pond  -  This  segment  is  also  affected  by 
the  Rockland  Treatment  Plant  discharge.   Dissolved  oxygen  and  nutrient 
problems  are  present.   It  does  not  meet  its  B  classification. 

Segment  8  -  Outlet  of  Forge  Pond  to  Fireworks  diversion  -  This  segment  does 
not  meet  its  assigned  B  classification  due  to  residual  from  the  Rockland 
Treatment  Plant.   There  is  some  improvement  in  the  nutrient  and  coliform 
levels  but  the  D.O.  remains  at  an  extremely  low  level. 

Segment  9  -  Fireworks  diversion  to  inlet  Factory  Pond  -  This  segment  has 
the  capabilities  for  improvement  (rapids,  and  undeveloped  area),  but  the 
introduction  of  pollution  problems  (sources  not  defined  as  of  this  date) 
such  as  high  coliform  counts,  COD,  and  solids  as  well  as  low  D.O.  from  the 
waters  of  the  Fireworks  diversion;  combined  with  the  initial  low  D.O. 
from  the  upstream  segment  prevent  this  segment  from  meeting  its  assigned 
B  classification. 

Segment  10  -  Inlet  to  outlet  Factory  Pond  -  This  shallow  pond  acts  as  a 
settling  basin.   While  the  coliforms  and  nutrients  are  reduced,  the  D.O. 
reaches  an  extreme  low;  therefore,  unless  the  quality  of  the  waters  up- 
stream are  improved,  this  segment  may  never  attain  its  assigned  B  classi- 
fication. 

Segment  11  -  Outlet  Factory  Pond  to  Indian  Head  Brook  -  Major  D.O.  problems 
are  the  only  factors  preventing  this  segment  from  meeting  its  assigned  B 
classification . 

Segment  12  -  Indian  Head  Brook  to  South  Hanover  Dam  -  Indian  Head  Brook  is 
a  source  of  moderate  coliform  and  D.O.  problems.   These  problems  combined 
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With  the  low  D.O.  problems  from  the  upstream  segment,  prevent  this  segment 
from  attaining  its  assigned  B  classification. 

Segment  13  -  South  Hanover  Dam  to  Curtis  Crossing  Dam  -  Moderate  dissolved 
oxygen  and  nutrient  problems  exist  in  this  segment.  This  is  due  primarily 
to  wetland  areas  and  some  non-point  sources.  It  is  these  sources  that  pre- 
vent this  segment  from  meeting  its  assigned  B  classification. 

Segment  14  -  Curtis  Crossing  Dam  to  Washington  Street  -  This  segment  essen- 
tially meets  its  assigned  SB  classification.   Occasional  high  coliform  counts 
are  due  to  runoff  from  Hanover.   This  segment  is  tidally  influenced,  causing 
a  backup  of  fresh  water  during  high  tide. 

Segment  15  -  Washington  Street  to  Massachusetts  Bay  -  This  segment  essen- 
tially meets  its  assigned  SA  classification.   There  are  occasional  high 
coliform  counts  in  the  main  stem  and  several  of  the  tributaries  due  mainly 
to  non-point  sources.   There  is  extensive  pleasure  boating  in  this  area  and 
the  effects  of  this  deserve  further  investigation. 

Segment  16  -  South  River  -  Moderate  coliform  bacteria  and  minor  nutrient 
problems  are  present  in  the  South  River.   These  problems  are  related  to 
failing  septic  systems  in  the  Humarock  section  of  Scituate.   The  quality  of 
the  water  is  presently  meeting  the  assigned  SB  criteria. 
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LAKES  AND  PONDS 


There  are  57  lakes  and  ponds  in  the  North  River  Basin  which  cover  an 
area  of  1,557  acres.   Three  baseline  water  surveys  have  been  conducted 
in  this  basin. 


Inventory 

North  River  Basin 

Number  of  lakes  and  ponds 57 

Surface  area  of  lakes  and  ponds  (in  acres) 1,557 

Number  of  lakes  and  ponds  greater  than  10  acres 30 

Surface  area  of  lakes  and  ponds  greater  than  10  acres 1,417 

Number  of  officially  recognized  Great  Ponds 7 

Surface  area  of  officially  recognized  Great  Ponds  (in  acres) 749 


Classification : 

Name 

Factory  Pond 
Forge  Pond 
Jacobs  Pond 


Location 

Hanover /Hanson 

Hanover 

Norwell 


Severity 

Stratified/ 

Points 

Unstratif ied 

16 

S 

16 

U 

8 

U 
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20.  SOUTH  COASTAL  DRAINAGE  AREA 


The  South  Coastal  drainage  area  is  located  southeast  of  Boston  and  includes 
the  towns  of  Cohasset,  Scituate,  Marshfield,  Duxbury,  Kingston,  Plymouth, 
and  Plympton,  and  is  specifically  concerned  with  the  waters  of  these  towns 
which  drain  to  Cape  Cod  Bay.   Other  communities  partially  in  the  South 
Coastal  drainage  area  are  being  considered  in  either  the  Weymouth  River 
Basin,  North  River  Basin,  Taunton  River  Basin,  or  Buzzards  Bay  Area. 

The  waters  of  the  drainage  area  are  generally  of  good  quality.   Poor  water 
quality  does  exist  in  isolated  areas  along  the  coast.   Failing  septic 
systems  and  an  industrial  discharge  in  Kingston  prevent  the  lower  portion  of 
the  Jones  River  from  meeting  Class  SA  quality.   The  discharge  from  the 
Plymouth  Wastewater  Treatment  facility  and  combined  sewer  overflows  in 
Plymouth  prevent  Plymouth  Harbor  from  meeting  Class  SA  quality. 

The  coastal  waters  are  subject  to  a  large  variety  of  recreational  uses 
including  fishing,  boating,  swimming,  and  aesthetic  enjoyment.   The  water 
quality  problems  previously  mentioned  have  resulted  in  closing  of  substan- 
tial acreage  to  shellf ishing. 

The  communities  of  the  South  Shore  drainage  area  are  generally  residential 
and  resort  communities.   These  communities,  particularly  Plymouth,  derive 
a  large  portion  of  their  economic  base  from  the  retail  and  tourist-related 
industries.   Attractions  such  as  Plymouth  Rock,  the  Mayflower,  and  Plymouth 
Plantation  are  responsible  for  a  large  summer  influx  of  people.   These  same 
communities  are  also  subject  to  large  increases  in  population  as  people  move 
to  their  summer  residences.   This  sudden  rise  in  population  can  have  an  ad- 
verse effect  on  the  water  quality  of  the  area. 


Water  Quality  Surveys 

In  1976  the  Division  conducted  its  first  major  sampling  effort  on  most  of 
the  coastal  waters  of  the  South  Coastal  Planning  Area.   The  survey  was 
carried  out  over  two  weeks,  July  6-8,  and  September  13-17.   Because  of  the 
size  of  the  area,  two  techniques  were  used:   31  freshwater  stations  were 
sampled  in  July;  in  September  62  additional  locations  along  the  coast  were 
surveyed.   In  addition,  nine  stations  from  the  July  survey  were  re-sampled 
in  September  in  order  to  gather  more  data  on  potential  or  suspected  problem 
areas. 

In  order  to  express  the  varying  degrees  of  pollution  in  the  basin,  the 
waters  of  the  South  Coastal  drainage  area  have  been  subdivided  into  nine 
segments. 
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Present  Conditions 


Segment  1  -  Cohasset  Harbor  -  Cohasset  Harbor  has  been  classified  as  Class 
SA  waters.   At  the  present  time  its  condition  is  SB.   The  harbor  has  been 
closed  to  shellfishing  due  to  high  coliform  counts  originating  from  the 
Cohasset  Wastewater  Treatment  Plant. 

Segment  2  -  Scituate  Harbor  -  Small  portions  of  Scituate  Harbor  have  been 
closed  to  shellfishing  due  to  moderate  coliform  counts.   The  sources  of  these 
problems  are  not  known  at  this  time. 

Segment  3  -  Green  Harbor  River  -  This  segment  has  moderate  dissolved  oxygen, 
coliform,  and  nutrient  problems  with  minor  solids  problems.   Most  of  the 
problems  are  due  to  the  wetland  of  the  river.   The  coliform  and  nutrient 
problems  are  associated  with  some  failing  on-site  septic  systems  and  urban 
runoff.   It  presently  does  not  meet  its  assigned  B  classification. 

Segment  4  -  Jones  River  above  Wapping  Road,  Kingston  -  The  upper  reaches 
of  the  Jones  River  do  not  meet  their  assigned  B  classification.   Moderate 
coliform  problems  stemming  from  failing  sub-surface  disposal  systems  and 
dissolved  oxygen  problems  from  the  wetland  prevent  this  segment  from 
meeting  its  classification. 

Segment  5  -  Jones  River  from  Wapping  Road  to  Elm  Street  -  This  segment  has 
moderate  dissolved  oxygen  problems.   These  problems  are  caused  by  the  dis- 
charge from  Barnes  Worsted  and  prevent  this  segment  from  meeting  its  B 
classification. 

Segment  6  -  Jones  River  Estuary  -  This  segment  has  severe  coliform  prob- 
lems  and  does  not  meet  its  SA  classification.   The  problems  are  caused  by 
individual  raw  wastewater  discharges.   These  problems  have  caused  this  area 
to  be  closed  to  shellfishing. 

Segment  7  -  Kingston,  Duxbury  Bay  -  The  bay  is  presently  meeting  its 
assigned  SA  classification.   There  are  several  localized  problem  areas  but 
the  large  volume  of  water  in  the  bay  supplies  ample  dilution. 

Segment  8  -  Plymouth  Harbor  -  The  harbor  has  moderate  coliform  problems, 
particularly  in  the  area  of  the  Plymouth  Wastewater  Treatment  Plant  out- 
fall.  Combined  sewer  overflows  and  extensive  pleasure  boating  also  add 
to  this  problem.   The  overall  quality  of  the  harbor  is  SB  with  areas,  partic- 
ularly  those  near  the  shoreline  and  combined  sewer  overflows,  being  SC. 
The  harbor  is  therefore,  not  meeting  its  assigned  SA  classification. 

Segment  9  -  Plymouth  Bay  -  This  segment  is  presently  meeting  its  assigned 
SA  classification. 
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LAKES  AND  PONDS 


Within  the  South  Coastal  Drainage  Area  there  are  116  lakes  and  ponds 
which  cover  3,402  acres.  To  date,  no  surveys  have  been  conducted  in 
this  drainage. 

Inventory 

South  Coastal  Drainage  Area 

Number  of  lakes  and  ponds .  116 

Surface  area  of  lakes  and  ponds  (acres) 3 ,402 

Number  of  lakes  and  ponds  greater  than  10  acres 56 

Surface  area  of  lakes  and  ponds  greater  than  10  acres  (acres) ....  3,097 

Number  of  officially  recognized  Great  Ponds 7 

Surface  area  of  officially  recognized  Great  Ponds  (acres) 862 

Classification : 

No  lakes  or  ponds  have  been  classified. 
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21.  SUASCO  RIVER  BASIN 
(Sudbury-Assabet-Concord) 

ASS ABET  RIVER 


The  Assabet  River  has  its  beginnings  in  the  Town  of  Westborough  and  flows 
northeasterly  through  the  urban  centers  of  Northborough,  Hudson,  Maynard, 
and  Concord.   The  river  is  characterized  by  the  following  repeating  se- 
quence:  a  sewage  treatment  plant  effluent  discharging  into  a  slow  flowing 
impoundment  which  is  highly  eutrophic  with  large  amounts  of  aquatic  growth 
and  algal  blooms.   The  river  is  31  miles  long  and  has  a  drainage  area  of 
175  square  miles.   The  basin  is  urban  along  most  of  the  Assabet' s  course 
and  rural  in  most  of  the  outlying  areas  of  the  basin. 

The  upgrading  of  the  five  municipal  sewage  treatment  plants  will  signifi- 
cantly improve  the  water  quality  of  the  Assabet  River.   The  improvements 
should  be  completed  within  the  next  five  years. 


Water  Quality  Surveys 

In  the  summer  of  1979,  the  Division  conducted  an  intensive  water  quality 
survey  of  the  Assabet  River.   The  previous  survey  was  conducted  in  1974. 
The  1979  survey  data  is  published  in  the  report , Assabet  River  1979  Water 
Quality  Data.   The  report  contains  physical,  chemical,  and  biological 
data  from  26  stations  which  were  sampled  during  two  weeks  of  the  summer. 
During  the  survey,  the  major  wastewater  discharges  were  sampled  as  part  of 
the  state  compliance  monitoring  program.   The  data  are  included  in  the 
1979  report. 

Segmentation 

The  Assabet  River  is  divided  into  nine  segments  according  to  wastewater 
discharge  locations  and  significant  changes  in  stream  hydraulics.   Table 
23. A  presents  the  segments,  the  assigned  water  quality  classifications 
and  present  water  quality  conditions. 

Present  Conditions 

Segment  1  -  Outlet  of  the  flow  augmentation  pond  to  the  Westborough  STP  - 
The  water  quality  of  this  segment  is  impacted  by  the  quality  of  the  water 
released  from  the  augmentation  pond.  Excessive  algae  population  is  found 
at  the  one  station  in  this  segment.  Dissolved  oxygen  levels  are  below 
Class  B  standards,  moderate  fecal  coliform  bacteria  occur  and  the  proposed 
phosphorus  level  is  exceeded.  Conditions  are  not  projected  to  improve  by 
1983. 

Segment  2  -  Westborough  STP  to  the  Shrewsbury  STP  -  Low  flow  conditions 
severely  limit  the  assimilative  capacity  of  this  segment.   Dissolved 
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oxygen,  fecal  coliform  bacteria,  phosphorus  and  ammonia-nitrogen  levels 
are  in  excess  of  designated  stream  standards.   Scheduled  upgrading  of  the 
Westborough  STP  will  greatly  alleviate  these  problems,  allowing  the  seg- 
ment to  approach  Class  B  quality. 

Segment  3  -  Shrewsbury  STP  to  the  dam  at  Route  20,  Northborough  -  The 
introduction  of  the  STP  discharge  causes  severe  dissolved  oxygen  depletion 
In  addition,  high  nutrient  and  coliform  bacteria  levels  occur  in  this  seg- 
ment.  The  STP  will  be  upgraded  which  will  improve  the  water  quality  of 
this  segment.   Eutrophic  conditions  may  hinder  the  attainment  of  Class  B 
quality. 

Segment  4  -  The  dam  at  Route  20,  Northborough  to  the  Marlborough  West  STP  - 
High  organic  and  nutrient  levels  from  upstream  discharges  are  carried  into 
this  segment,  resulting  in  eutrophic  conditions  and  dissolved  oxygen  deple- 
tion.  Dense  aquatic  growth  is  found  in  the  major  impoundment  in  this  seg- 
ment.  With  the  upgrading  of  the  two  upstream  STP's  and  control  of  urban 
runoff,  this  segment  will  approach  Class  B  quality. 

Segment  5  -  Marlborough  West  STP  to  the  Hudson  STP  -  Nutrients  from  upstream 
sources  cause  eutrophic  conditions  in  this  segment  which  is  mainly  a  large 
impoundment  created  by  the  downstream  dam.   Aquatic  macrophytes  and  algae 
cause  significant  diurnal  dissolved  oxygen  fluctuations.   Moderate  fecal 
coliform  bacteria  violations  occur,  due  to  non-point  sources  and  urban  run- 
off.  Proper  control  of  nutrient  input  will  limit  the  eutrophication  of  this 
segment. 

Segment  6  -  Hudson  STP  to  the  outlet  of  Boons   Pond  -  Organic  and  nutrient 
input  from  the  STP  cause  eutrophic  conditions  in  the  impoundment  in  the  up- 
stream portion  of  the  segment.   Dissolved  oxygen  depletion  occurs  as  do 
moderate  fecal  coliform  violations.   With  the  upgrading  of  the  Hudson  STP, 
the  water  quality  will  approach  Class  B. 

Segment  7  -  Outlet  of  Boons   Pond  to  the  Maynard  STP  -  Moderate  levels  of 
fecal  coliform  and  phosphorus  are  found  in  this  segment  which  more  closely 
approaches  Class  B  quality  than  any  other  segment  in  the  entire  Assabet 
River. 

Segment  8  -  Maynard  STP  to  Concord  MCI  STP  -  Organic,  nutrient  and  bacteria 
inputs  from  the  Maynard  STP  prevent  this  segment  from  meeting  Class  B  stand- 
ards.  Future  upgrading  of  the  STP  will  improve  the  water  quality  of  this 
segment. 

Segment  9  -  Concord  MCI  STP  to  Sudbury  River  -  Upstream  discharges  and 
urban  runoff  cause  water  quality  violations  in  this  segment.   Moderate 
violations  of  dissolved  oxygen,  fecal  coliform  and  phosphorus  are  problems 
which  will  be  modified  by  upgrading  the  upstream  discharges. 
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CONCORD  AND  SUDBURY  RIVER  BASINS 


Located  in  east-central  Massachusetts,  the  Concord  and  Sudbury  River 
Basins,  along  with  the  Assabet  River  Basin,  form  the  SuAsCo  River  Basin. 
The  river  systems  represent  quite  a  contrast,  each  having  its  own  unique 
physical  characteristics  and  its  own  water  quality  problems. 

The  Sudbury  River  also  has  its  beginning  in  the  Town  of  Westborough, 
flowing  from  Cedar  Swamp  eastward  to  Framingham,  then  north  through  the 
towns  of  Sudbury,  Wayland,  Lincoln,  and  into  the  Town  of  Concord.   The 
Sudbury  River  is  characterized  by  three  distinct  physical  sections.   Up- 
stream of  Framingham  the  river  is  a  narrow,  rapidly-flowing  stream  dotted 
with  a  few  small  impoundments.   In  Framingham,  the  river  has  two  large 
impoundments:   the  first  is  part  of  the  Metropolitan  District  Commission 
water  supply,  and  the  second  is  created  by  the  Colonna  Dam  in  Saxonville. 
The  third  and  unique  section  of  the  river  is  that  which  flows  through  the 
Great  Meadows  National  Wildlife  Refuge  meadowlands  in  the  towns  of  Sudbury, 
Wayland,  Lincoln,  and  Concord.   Through  this  area  (river  distance  of  12 
miles),  the  river's  elevation  changes  only  one  foot  and  the  river  is  akin 
to  an  elongated  lake. 

The  Sudbury  River  is  41  miles  long  with  a  drainage  area  of  160  square 
miles,  29  of  which  drain  to  the  MDC  reservoirs.   This  area  is  rapidly 
being  urbanized  with  tremendous  population  growth  rates  in  many  of  the 
towns  within  the  basin. 

The  Concord  River  flows  north  through  the  towns  of  Concord,  Carlisle, 
Bedford,  Billerica,  and  the  City  of  Lowell  where  it  flows  into  the  Merri- 
mack River.   The  Concord  River  retains  the  slow-moving  characteristic  of 
the  Sudbury  River  as  it  flows  north  through  the  Great  Meadows  Wildlife 
Refuge  Area.   From  the  Talbot  Dam  in  Billerica,  the  river  is  an  urban 
river,  receiving  industrial  and  municipal  discharges  and  raw  sewage  dis- 
charges from  the  sewers  and  canals  in  the  City  of  Lowell. 

The  Concord  River  is  15.8  miles  long  and  runs   62  square  miles,  for  a  com- 
bined total  (including  the  Assabet  and  Sudbury  rivers)  of  406  square 
miles.   The  Concord  River  Basin  has  two  main  urban  centers  in  the  Lowell 
and  Concord  areas,  and  some  rural  areas  such  as  those  still  found  in 
Carlisle.   The  Concord  area  is  steeped  in  history  and  culture.   For 
example,  the  "shot  heard  round  the  world"  was  fired  at  the  North  Bridge 
in  Concord.   The  transcendental  literary  geniuses,  such  as  Thoreau, 
Emerson,  and  Whitman,  resided  in  the  area. 


Water  Quality  Surveys 

In  the  summer  of  1979,  the  Division  of  Water  Pollution  Control  conducted 
an  intensive  water  quality  survey  of  the  Concord  and  Sudbury  rivers. 
During  the  weeks  of  June  11-14  and  August  13-16,  samples  were  collected 
every  four  hours  for  a  continuous  72-hour  period.   Nine  locations  on  the 
Concord  River,  fifteen  on  the  Sudbury  River,  six  on  Hop  Brook,  and  one  on 
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the  Assabet  River  were  sampled  each  week.   Samples  were  analyzed  for 
dissolved  oxygen,  temperature,  chemical  parameters,  coliform  bacteria 
and  chlorophyll  a_   levels.   The  results  of  this  survey  are  published  by 
the  Division  in  the  report  entitled, The  Concord  and  Sudbury  River  Basins 
1979  Water  Quality  Data.   Also  included  in  the  survey  was  sampling  of  the 
major  wastewater  discharges  in  the  basins  and  in-stream  flow  measurements. 
The  survey  was  part  of  the  Division's  on-going  monitoring  program  which 
included  surveys  in  1973  and  1977. 


Segmentation 

The  rivers  are  divided  into  segments  according  to  major  changes  in  stream 
hydraulics  or  significant  changes  in  water  quality.   Hop  Brook,  a  major 
tributary  to  the  Sudbury  River,  is  included  as  a  segment.   Table  23. B 
presents  a  description  of  the  segments,  the  present  water  quality  condi- 
tion and  the  assigned  water  quality  classification. 


Present  Conditions 

Segment  1  -  Sudbury  River  from  the  headwaters  in  Westborough  to  the 
outlet  of  Saxonville  Pond,  Framingham  -  The  most  recent  survey  investiga- 
tions showed  that  this  segment  meets  Class  B  water  quality. 

Segment  2  -  Sudbury  River  from  the  outlet  of  Saxonville  Pond,  Framing- 
ham  to  confluence  with  Wash  Brook,  Wayland  -  This  segment  had  low  dis- 
solved oxygen  levels  due  to  natural  impacts  of  wetlands.   Moderate  coliform 
bacteria  levels  were  found.   This  segment  does  not  exactly  meet  Class  B 
criteria  and  thus,  the  present  quality  is  conservatively  considered  to 
be  Class  C. 

Segment  3  -  Sudbury  River  from  the  confluence  with  Wash  Brook,  Wayland 
to  the  confluence  with  the  Assabet  River  -  This  segment  was  found  to  have 
moderate  dissolved  oxygen  violations  due  to  algae  and  moderate  coliform 
bacteria  violations.   The  segment  does  not  meet  its  assigned  B  classi- 
fication. 

Segment  4  -  Hop  Brook  from  the  Marlborough  East  WWTP  effluent  to  the  con- 
fluence with  the  Sudbury  River  -  The  wastewater  treatment  facility 
provides  tertiary  treatment  including  nitrification  and  phosphorus 
removal.   Due  to  its  unfortunate  location  at  the  headwaters  of  Hop  Brook, 
the  effluent  contributes  to  eutrophic  conditions  downstream.   The  upper 
portion  of  Hop  Brook  is  a  series  of  millponds  which  experience  severe 
algal  blooms  during  the  summer.   Following  this  series  of  ponds,  the 
brook  flows  rapidly,  carrying  large  populations  of  algae  and  moderate 
levels  of  phosphorus.   In  this  section  of  the  brook,  moderate  coliform 
bacteria  violations  were  found  and  moderate  dissolved  oxygen  depletions 
resulted  from  wetland  influence.   This  segment  does  not  meet  its  assigned 
B  classification. 
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Segment  5  -  Concord  River  from  the  confluence  of  the  Sudbury  and 
Assabet  rivers  to  the  Billerica  WWTP  effluent  -  This  segment  has  very 
minor  coliform  bacteria  problems.   The  segment  is  listed  as  meeting  its 
B  classification. 

Segment  6  -  Concord  River  from  the  Billerica  WWTP  effluent  to  Merrimack 
River  -  This  segment  has  severe  coliform  bacteria  problems  due  to  combined 
sewer  overflows  in  the  City  of  Lowell.   The  segment  does  not  meet  its 
assigned  classification. 
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LAKES  AND  PONDS 

Within  the  SuAsCo  River  Basin  there  are  121  lakes  and  ponds  which  cover 
6,888  acres.   Twenty-three  surveys,  three  intensives  completed,  one  in 
progress,  and  nineteen  baselines  have  been  conducted  in  the  basin. 

Inventory 

SuAsCo  River  Basin 

Concord  &  Sudbury   Assabet 

Number  of  lakes  and  ponds 63  58 

Surface  area  of  lakes  and  ponds  (acres) 4,485         2,403 

Number  of  lakes  and  ponds  greater  than  10  acres..        41  34 

Surface  area  of  lakes  and  ponds  greater  than 

10  acres 4,373         2,273 

Number  of  officially  recognized  Great  Ponds 6  6 

Surface  area  of  officially  recognized  Great  Ponds 

(acres) , 442  353 

Intensive  Surveys: 

Name  Location  Year  Surveyed 

Nutting  Lake  Billerica  1974-1975 

Waushakum  Pond  Ashland/Framingham  1975-1976 

Lake  Cochituate  Natick/Wayland/Framingham  1976-1977- 

1978-1979-1980 

Boons  Pond  Hudson/Stow  1979-1980 

Fort  Pond  Hudson/Stow  1979-1980 

Classification: 

Severity     Stratified/ 
Name  Location         Drainage     Points     Unstratif ied 

Flow  Augmentation  Pd.  Wes thorough         Assabet        14  S 

Lake  Cochituate      Framingham/         Sudburv        12  S 

(North, Middle  &      Wayland/Natick 
Carling  Basin) 

Boons  Pond  Hudson/Stow         Assabet        11  S 

Lake  Cochituate      Natick  Sudbury        10  S 

(South  Basin) 

Fort  Pond  Littleton  Assabet        10  S 
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Classification  (Continued) 


Severity 

Stratified/ 

Name 

Location 

Drainage 

Points 

Unstratif ied 

Warner's  Pond 

Concord 

Assabet 

10 

S 

Fort  Meadow 

Hudson/Marlborough 

Assabet 

9 

S 

Reservoir 

Waushakum  Pond 

Ashland/Framingham 

Sudbury 

9 

S 

Long  Pond 

Littleton 

Assabet 

8 

S 

West  Pond 

Bolton 

Assabet 

8 

S 

Heart  Pond 

Chelmsford 

Concord 

7 

S 

Chauncy  Lake 

Westborough 

Assabet 

6 

S 

Dudley  Pond 

Way land 

Sudbury 

5 

S 

White  Pond 

Concord 

Sudbury 

5 

s 

Rocky  Pond 

Boylston 

Assabet 

2 

s 

Gristmill  Pond 

Sudbury 

Sudbury 

15 

u 

Carding  Mill  Pond 

Sudbury 

Sudbury 

13 

u 

Hager  Pond 

Marlborough 

Sudbury 

12 

u 

Steam's  Mill  Pond 

Sudbury 

Sudbury 

12 

u 

Nutting  Lake 

Concord 

Sudbury 

10 

u 

Winning  Pond 

Billerica 

Concord 

9 

u 

Hocomonco  Pond 

Westborough 

Assabet 

8 

u 

Little  Pond 

Bolton 

Assabet 

2 

u 
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22.  TAUNTON  RIVER  BASIN 


The  Taunton  River  with  its  complex  of  tributaries  drains  530  square  miles 
of  southeastern  Massachusetts,  and  empties  into  Mount  Hope  Bay,  sub-basin 
of  the  Narragansett  Bay  watershed.   The  Taunton  River  is  formed  in  Bridge- 
water  at  the  confluence  of  the  Town  and  Matfield  rivers,  and  extends  for 
approximately  38  miles  before  flowing  into  Mount  Hope  Bay.   The  primary 
gaging  station  in  the  basin  was  located  at  the  State  Farm  in  Bridgewater  until 
several  years  ago  (drainage  area  260  miles) .   The  average  annual  discharge  at 
this  station  is  475  cubic  feet-per-second  (cfs)  based  on  41  years  of  record. 
Several  major  tributary  systems  feed  the  main  stem  of  the  Taunton  River. 

The  Matfield  River  drains  77  square  miles  in  the  northern  section  of  the 
Taunton  Basin.   The  river  originates  from  a  number  of  small  brooks  in 
Stoughton,   Brockton  and  Avon.   Two  major  brooks,  Salisbury  Brook  and  Trout 
Brook,  join  to  form  the  Salisbury  Plain  River  in  the  center  of  Brockton. 
The  Salisbury  Plain  River  flows  in  a  southerly  direction  and  becomes  the 
Matfield  River  in  East  Bridgewater  at  its  confluence  with  Beaver  Brook.   The 
Matfield  River  and  its  tributaries  are  generally  free-flowing.   The  Sa- 
tucket  River,  which  drains  areas  of  Whitman,  Hanson  and  East  Bridgewater, 
joins  the  Matfield  River  in  Bridgewater. 

The  Town  River  is  fed  by  a  number  of  tributary  streams  which  originate  in 
Stoughton  and  Easton.   Much  of  the  drainage  area  is  relatively  flat  with 
large  swamp  and  marsh  lands.   Coweeset  Brook  and  Queset  Brook  form  the 
Hockomock  River,  which  flows  south  through  the  Hockomock  Swamp.   The  out- 
flow from  Lake  Nippenicket  joins  the  Hockomock  River  to  form  the  Town 
River.   The  Town  River  flows  in  an  easterly  direction,  meandering  through 
West  Bridgewater  and  Bridgewater.   Its  last  few  miles  are  very  slow- 
flowing,  because  of  the  backwater  created  by  the  dam  at  the  confluence  of 
the  Town  and  Matfield  rivers. 

With  the  exception  of  the  major  dam  in  Bridgewater  at  its  very  beginning, 
the  Taunton  River  flows  without  physical  obstruction  on  its  course  toward 
Mount  Hope  Bay.   The  terrain  is  relatively  level  so  the  river  is  slow- 
moving  with  only  a  few  short  sections  of  rapids.   The  freshwater  portion  of 
the  river  maintains  a  fairly  uniform  cross-section  with  a  width  of  about 
80  feet.   The  Taunton  flows  southeasterly  through  Bridgewater  and  then 
turns  toward  the  southwest   forming  the  Bridgewater  -  Halifax  and  Bridge- 
water  -  Middleborough  town  boundaries.   Along  this  section,  the  Taunton 
receives  the  flow  of  two  fairly  large  tributaries,  the  Winnetuxet  and 
Nemasket  rivers. 

The  Winnetuxet  River  flows  through  a  sparsely  populated  section  of  the 
Taunton  Basin.   It  drains  portions  of  Carver,  Plympton,  Halifax  and 
Middleborough.   The  Nemasket  River  is  formed  from  the  outflow  of  a  complex 
of  large  ponds  in  Lakeville  and  Middleborough.   Long  Pond  and  Great 
Quittacas  Pond  drain  into  Assawompset  Pond.   These  ponds  are  one  of  the 
major  sources  of  water  supply  for  southeastern  Massachusetts.   From 
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Assawompset  Pond,  the  Nemasket  River  flows  north  on  its  11-mile  course  to 
the  Taunton.   After  passing  the  control  dam  in  Middleborough,  the  Nemasket 
flows  freely,  but  it  becomes  quite  sluggish  in  its  last  few  miles  as  it 
approaches  the  Taunton  River. 

After  being  joined  by  the  Nemasket,  the  Taunton  River  continues  flowing 
in  a  generally  southwesterly  direction  and  forms  the  boundary  line  between 
Raynham  and  Middleborough  and  then  Raynham  and  Taunton.   In  East  Taunton, 
the  river  becomes  tidal,  with  tide  waters  from  Mount  Hope  Bay  reaching 
more  than  18  miles  upstream.   In  the  City  of  Taunton,  the  Taunton  River 
turns  south,  maintaining  its  relatively  narrow  channel-like  appearance. 
Downstream  of  the  confluence  with  the  Threemile  River,  the  Taunton  widens 
into  a  broad  tidal  estuary. 

The  Mill  River  enters  the  estuary  in  Taunton.   The  Mill  River  is  fed  by 
the  Canoe  River  and  Mulberry  Meadow  Brook  which  drains  portions  of  the 
towns  of  Mansfield,  Norton,  and  Easton.   The  upstream  tributaries  flow 
into  Winnecunnet  Pond,  then  into  Lake  Sabbat ia  via  the  Snake  River.   From 
the  outlet  of  Lake  Sabbatia,  the  Mill  River  passes  through  the  urban  center 
of  the  City  of  Taunton,  and  then  joins  the  Taunton  River. 

The  Threemile  River  watershed  encompasses  a  large  area  in  the  western 
portion  of  the  Taunton  Basin.   The  two  major  tributaries  of  the  Threemile 
are  the  Rumford  and  Wading  rivers.   The  Rumford  River  originates  in  Fox- 
borough  and  flows  in  a  southerly  direction  through  Mansfield,  where  it  is 
joined  by  Robinson  Brook  before  flowing  into  Norton  Reservoir,  a  shallow 
pond  of  530  acres.   From  the  outlet  located  on  the  southeastern  periphery 
of  the  reservoir,  the  Rumford  River  flows  southward  and  is  joined  by  the 
Wading  River  in  Norton.   The  headwaters  of  the  Wading  River  are  also 
located  in  Foxborough.   The  Wading  flows  in  a  southerly  direction,  joins 
Chartley  Brook  in  Norton  and  turns  eastward  to  meet  the  Rumford  River. 

The  Threemile  River,  which  is  formed  at  the  confluence  of  the  Rumford  and 
Wading  rivers,  passes  through  Norton  and  into  the  Oakland  Reservoir  in 
Taunton.   The  lower  two  miles  of  the  Threemile  are  tidal  and  the  river 
enters  the  Taunton  Estuary  at  the  junction  of  the  Taunton,  Dighton,  and 
Berkley  boundaries.   Numerous  dams  located  along  the  Threemile  and  its  trib- 
utaries  create  many  impoundments  and  slow-flowing  sections  of  river. 

The  Assonet  River  is  the  last  major  tributary  to  empty  into  the  Taunton 
estuary.   The  freshwater  portion  of  the  Assonet  flows  through  Lakeville  and 
Freetown.    The  lower  Assonet  forms  a  broad  estuarine  finger  of  the  Taunton 
River. 

The  Taunton  estuary  enters  Mount  Hope  Bay  at  a  point  opposite  Battleship 
Cove  in  Fall  River.   In  addition  to  the  Taunton  River,  four  other  rivers 
flow  into  Mount  Hope  Bay.   The  Cole  and  Lee  rivers  have  their  headwaters 
in  Dighton  and  Swansea,  respectively,  and  enter  the  Bay  from  the  North. 
The  Kickamuit  River  flows  in  a  southerly  direction  from  Swansea  and  enters 
the  northwest  corner  of  Mount  Hope  Bay  in  Bristol,  Rhode  Island.   The  Cole, 
Lee,  and  Kickamuit  rivers  have  relatively  small  drainage  areas,  but  they 
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develop  wide  estuaries  at  their  mouths.  The  Quequechan  River  is  the  other 
river  that  drains  into  Mount  Hope  Bay.   It  originates  in  the  South  Watuppa 
Pond  and  flows  westerly,  entering  Mount  Hope  Bay  via  Battleship  Cove.   The 
Quequechan  runs  through  the  urban  center  of  Fall  River  and  is  culverted 
for  its  last  mile. 

Mount  Hope  Bay  contains  a  surface  area  of  about  14  square  miles.   Only  30 
percent  of  the  bay  is  located  in  Massachusetts,  while  70  percent  is  in 
Rhode  Island.   The  two  outlets  of  the  bay  are  the  East  Passage  of  Narra- 
gansett  Bay  and  the  Sakonnet  River.   About  70  percent  of  the  bay  has  a  mean 
low  water  depth  less  than  18  feet.   A  channel  with  a  35  foot  mean  low  water 
depth  runs  from  the  Mount  Hope  Bridge  northeasterly  to  a  point  several 
miles  up  the  Taunton  River.   A  similar  channel  extends  from  a  location 
between  Mount  Hope  Point  and  Common  Fence  Point  in  an  easterly  direction 
toward  Fall  River  and  then  runs  northerly  along  the  Fall  River  shoreline. 


Basin  Segmentation 

The  Taunton  River  Basin  and  tributaries  have  been  divided  into  thirty-five 
segments.   The  segments  have  been  selected  in  a  manner  in  which  a  cluster 
of  discharges  can  be  evaluated  together.   The  boundaries  of  the  segments 
have  been  defined  by  determining  the  general  zone  of  influence  of  the  dis- 
charge in  that  segment.   Tributary  streams  that  have  only  a  few  small 
discharges  have  been  classified  as  single  segments. 


Water  Quality  Surveys 

Detailed  field  surveys  were  conducted  in  1970,  1971,  and  1975  to  determine 
existing  water  quality  problems.   The  surveys  indicated  that  violations  of 
the  Massachusetts  Water  Quality  Standards  occur  throughout  the  basin.   Most 
major  municipal  and  industrial  discharges  are  presently  inadequately 
treated.   Organic  pollution  loads  deplete  nearly  all  the  dissolved  oxygen 
in  portions  of  the  Matfield,  Nemasket ,  and  Taunton  rivers.   High  levels  of 
phosphorus  and  nitrogen  stimulate  prolific  growth  of  algae  and  rooted 
aquatic  plants  in  the  river  impoundments.   Unchlorinated  sewage  from 
various  outfalls  causes  bacteriological  contamination.   The  discharge  of 
chemical  dyes,  toxic  metals  and  cooling  water  from  industries  in  the  basin 
further  degrades  the  quality  of  the  Taunton  River  and  its  tributaries. 
In  addition  to  the  point  discharges  from  municipalities  and  industries, 
pollution  is  caused  by  other  sources  such  as  combined  sewer  overflows, 
stormwater  runoff,  dairy  farming  and  oil  spills. 


Present  Conditions 

Segment  1  -  Taunton  River  from  its  source  to  Nemasket  River  confluence  - 
mile  points  40.8-33.9  -  Problems  in  this  segment  are  caused  by  the  Bridge- 
water  STP  and  some  non-point  problems. 

Segments  2&3  -  Taunton  River,  Nemasket  River  to  Mill  River  confluence  - 
mile  points  33.9-18.5  -  Problems  from  the  upstream  segment  and  tributaries 
continue  to  affect  the  Taunton  River  throughout  this  reach. 
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Segment  4  -  Taunton  River,  Mill  River  to  Berkley  Bridge  -  mile  points 
18.5-13. 0  -  Discharges  affecting  this  segment  are  the  Taunton  STP, 
Rueping  East,  several  silver  plating  companies,  Royce  Aluminum,  com- 
bined sewers  in  Taunton,  and  the  Harodite  Finishing  discharge  at  the  con- 
fluence of  the  Threemile  River.   Work  on  combined  sewers  and  upgrading  of 
the  Taunton  STP  since  1975  should  have  reduced  the  effects  from  these  sources, 
Industry  will  continue  to  contribute  to-  problems  resulting  in  low  dissolved 
oxygen,  and  high  phosphorus  and  metal  concentrations. 

Segment  5  -  Taunton  River,  Berkley  Bridge  to  mouth  at  Battleship  Cove  - 
mile  points  13.0-2.7  -  Downstream  of  the  Berkley  Bridge,  the  estuary 
broadens  and  the  tidal  waters  increase  the  volume  of  the  estuary.   Due  to 
the  large  volume  of  water,  dissolved  oxygen  increases,  but  remains  low 
during  low  tide.   Nutrient  and  coliform  levels  decrease.   There  is  also  a 
slight  temperature  increase  caused  by  the  Montaup  Electric  discharge. 
Another  problem  is  the  Quequechan  River,  which  receives  large  quantities 
of  industrial  wastes  and  raw  sewage. 

Segment  6  -  Salisbury  Plain  and  Matfield  Rivers  -  entire  length  -  Elimi- 
nation of  discharge  from  Drew  Tanning  and  upgrading  of  the  effluent  quality 
at  the  Brockton  STP  is  expected  to  improve  water  quality  in  this  segment. 


Segment  7  -  Trout  Brook  -  entire  length  -  Urban  runoff  and  one  plating 
company  discharge  contribute  to  problems  in  this  segment.   Major  violations 
occur  in  dissolved  oxygen  and  coliform. 

Segment  8  -  Beaver  Brook  -  entire  length  -  Low  dissolved  oxygen  is  caused 
by  natural  conditions.   Fecal  coliform  problems  are  caused  by  non-point 
sources,  probably  urban  runoff  from  the  Brockton  area. 

Segment  9  -  Satucket  River  and  its  tributaries  -  entire  length  -  Problems 
in  this  segment  include  high  fecal  coliform,  low  dissolved  oxygen,  and 
high  nutrient  and  suspended  sediment  concentrations.   Unidentified  non- 
point  sources  between  Abington  and  Whitman  are  the  major  cause. 

Segment  10  -  Town-Hockomock  River  -  entire  length  -  Dissolved  oxygen  sags 
occur  downstream  of  municipal  discharges  into  the  lower  portion  of  this 
segment.   Phosphorus  and  nitrogen  inputs  also  promote  algae  and  aquatic 
weed  growth. 

Segment  11  -  Queset  Brook  -  entire  length  -  There  are  slight  coliform  and 
nutrient  problems  and  slight  to  moderate  suspended  solids  problems  in  the 
lower  segment.  These  are  due  to  non-point  sources,  possibly  agricultural 
and  urban  runoff. 

Segment  12  -  Coweeset  Brook  -  entire  length  -  Slight  nutrient  problem  due 
to  non-point  sources,  possibly  agricultural  runoff. 

Segment  13  -  Winnetuxet  River  -  entire  length  -  Due  to  sluggish  flow 
through  extensive  wetland  areas,  dissolved  oxygen  and  pH  values  are  lower 
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than  standards.   Since  these  problems  are  naturally  caused,  the  Winnetuxet 
River  is  considered  to  meet,  or  exceed,  Class  B  criteria. 

Segment  14  -  Nemasket  River  -  entire  length  -  The  upper  portion  of  the 
Nemasket  River  is  relatively  clean,  although  the  1975  total  coliform  data 
indicated  raw  sewage  entering  the  river  at  Middleborough.   These  problems 
have  been  corrected  in  conjunction  with  the  new  treatment  plant  and  the 
water  quality  should  meet  Class  B  criteria. 

Segment  15  -  Saw  Mill  Brook  -  entire  length  -  Many  parameters  were  formerly 
violated  due  to  the  discharge  from  the  Bridgewater  MCI.   These  problems 
should  be  reduced  or  eliminated  by  a  new  treatment  plant  now  in  operation. 

Segment  16  -  Poguoy  Brook  -  entire  length  -  High  flow  periods  caused  coli- 
form and  nutrient  problems  due  to  cranberry  bogs. 

Segment  17  -  Cotely  River  -  entire  length  -  There  are  coliform  and  nutrient 
problems  during  high  flows  due  to  unidentified  non-point  sources. 

Segment  18  -  Canoe-Snake  Rivers  from  source  to  Whittendon  Dam  -  mile  points 
18. 2-3. 5  -  The  river  receives  a  large  amount  of  drainage  from  wetlands, 
causing  naturally  low  dissolved  oxygen  and  high  total  coliforms  at  times. 
It  meets,  or  exceeds,  other  Class  B  criteria. 

Segment  19  -  Mill  River  from  Whittendon  Dam  to  confluence  with  Taunton 
River  -  mile  points  3.5-0.0  -  At  the  time  of  the  1975  survey,  combined 
sewer  overflows  caused  severe  oxygen  depletion  and  bacterial  contamination. 
Attention  given  to  this  problem  should  upgrade  the  water  quality  in  this 
segment  to  meet  Class  B  criteria. 

Segment  20  -  Robinson  Brook  from  source  to  Rumford  River  -  mile  points 
19. 4-14. 7  -  Dissolved  oxygen,  nutrient  and  coliform  violations  are  due  to 
improperly  treated  sewage. 

Segment  21  -  Rumford  River,  from  source  to  outlet  Norton  Reservoir  -  mile 
points  19.4-14.7  -  Violations  occur  in  dissolved  oxygen  and  coliform  bac- 
teria levels  upstream  of  Norton  Reservoir  due  to  improperly  treated  sewage 
and  non-point  sources.   Nutrient  loads  from  several  sources  are  contributing 
to  serious  eutrophication  of  Norton  Reservoir.   Nutrients  enter  the  reser- 
voir from  the  Rumford  River  and  from  Back  Bay  Brook,  which  contains  the 
effluent  from  the  Mansfield  secondary  treatment  plant.   Excessive  algae 
levels  cause  nuisance  conditions,  greatly  limiting  the  reservoir's  recrea- 
tional potential. 

Segment  22  -  Rumford  River,  outlet  Norton  Reservoir  to  confluence  with 
Wading  River  -  mile  points  14.7-11.3  -  In  this  section  of  the  Rumford  River 
the  effects  of  sludge  demand  from  settled  algae  and  from  minimal  stream 
reaeration  cause  a  depletion  in  the  dissolved  oxygen  levels.   High  sus- 
pended solids  and  nutrient  concentrations  result  from  the  poor  quality  of 
the  water  leaving  Norton  Reservoir. 
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Segment  23  -  Wading  River  from  source  to  Chartley  Brook  -  mile  points 
12. 2-4. 5  -  The  results  of  of  the  1975  survey  indicate  that  this  segment 
meets  or  exceeds  Class  B  criteria. 

Segment  24  -  Chartley  Brook  -  entire  length  -  Low  dissolved  oxygen  and  high 
phosphorus  concentrations  result  from  flow  through  wetlands.   Because 
these  problems  have  a  natural  cause,  this  segment  is  considered  to  meet 
Class  B  criteria. 

Segment  25  -  Wading  River  from  Chartley  Brook  to  Threemile  River  -  mile 
points  4.5-0.0  -  The  1975  survey  indicated  severe  dissolved  oxygen,  pH  and 
coliform  problems  due  to  industrial  discharge.   Due  to  improved  wastewater 
treatment,  this  segment  should  now  meet  Class  B  criteria. 

Segment  26  -  Threemile  River,  Wading  River  to  Taunton  River  -  mile  points 
11. 3-0.0  -  In  the  past,  municipal  and  industrial  waste  discharges  added  a 
heavy  pollutional  load  to  the  Three  Mile  River.   Treatment  of  industrial 
wastes  has  improved  water  quality  somewhat  in  the  tidal  portion  of  the 
river.   Improved  municipal  treatment  should  bring  this  segment  up  to  Class 
B  criteria. 

Segment  27  -  Segreganset  River  -  entire  length  -  Dissolved  oxygen,  coliform 
and  nutrient  concentrations  resulting  from  treated  sewage  discharge  cause 
slight  problems.   Lower  portions  of  the  river  meet  Class  B  criteria. 

Segment  28  -  Muddy  Gove  Brook  -  entire  length  -  Industrial  waste  discharge 
causes  some  violations. 

Segment  29  -  Assonet  River  -  entire  length  -  Slight  coliform  violations 
here  are  due  to  non-point  sources.   Industry  in  the  area  accounts  for  high 
levels  of  metals  in  this  segment. 

Segments  31&32  -  Mount  Hope  Bay  -  The  water  quality  problems  that  exist 
emanate  from  the  municipal  and  industrial  discharges  directly  into  the  bay 
and  from  the  pollutant  load  carried  by  the  Taunton  River  and  Quequechan 
River.   The  Fall  River  sewerage  system  also  has  many  combined  sewers,  and 
14  overflows  are  located  along  the  shoreline. 
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LAKES  AND  PONDS 

Within  the  Taunton  River  Basin  there  are  221  lakes  and  ponds  which  cover 
16,255  acres.   Twelve  surveys,  two  intensives  and  ten  baselines  have 
been  conducted  in  the  basin. 

Inventory 

Taunton  River  Basin 

Number  of  lakes  and  ponds 221 

Surface  area  of  lakes  and  ponds  (in  acres) 16,255 

Number  of  lakes  and  ponds  greater  than  10  acres 137 

Surface  area  of  lakes  and  ponds  greater  than  10  acres 15,760 

Number  of  officially  recognized  Great  Ponds 10 

Surface  area  of  officially  recognized  Great  Ponds  (in  acres) 4,730 

Intensive  Surveys: 

Name  Location  Year  Surveyed 

South  Watuppa  Pond        Fall  River/Westport  1974-1975 

Norton  Reservoir  Mansfield/Norton  1975-1976 

Classification: 

Severity      Stratified/ 
Name  Location  Points      Unstratif ied 

Chartley  Pond  Attleboro/Norton  13  S 

Brockton  Reservoir  Avon  8  S 

Cleveland  Pond  Abington  12  U 

South  Watuppa  Pond  Fall  River/Westport  11  U 

Island  Grove  Pond  Abington  10  U 

Norton  Reservoir  Mansfield/Norton  10  U 

Nippenickit  Lake  Bridgewater  7  U 

Waldo  Pond  Avon/Brockton  7  U 

Winnecunnet  Pond  Norton  7  U 

Robbins  Pond  Bridgewater  5  U 

Thirtyacre   Pond  Brockton  4  U 

North  Watuppa  Pond  Fall  River/Westport  2  U 
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23.  TEN  MILE  RIVER  BASIN 


The  Ten  Mile  River  drains  an  area  of  54  square  miles  in  southeastern 
Massachusetts  and  eastern  Rhode  Island.   Originating  in  Savage's  Pond  in 
Plainville,  Massachusetts,  the  stream  flows  generally  southwest  through 
North  Attleborough,  Attleboro  and  Seekonk  to  Pawtucket  and  East  Provi- 
dence, Rhode  Island  where  it  turns  northwest  and  empties  into  the  Seekonk 
River.   The  total  length  of  the  river  is  22  miles,  of  which  15  are  in 
Massachusetts.   The  elevation  of  the  riverbed  drops  from  230  feet  above 
mean  sea  level  at  the  source  to  ten  feet  at  the  mouth  for  an  average  fall 
of  ten  f eet-per-mile.   Flow  is  highly  restricted,  with  various  dams 
creating  a  total  of  15  impoundments.   These  impoundments  comprise  almost 
half  the  length  of  the  river.   Most  of  the  remaining  length  is  enclosed  in 
concrete  or  masonry  retaining  walls  which  severely  affect  natural  processes. 

There  are  two  major  tributaries  to  the  Ten  Mile—the  Bungay  and  Sevenmile 
rivers.   The  former  begins  in  a  wetland  in  North  Attleborough  and  flows  south 
approximately  five  miles,  joining  the  Ten  Mile  just  above  Mechanics  Pond  in 
Attleboro.   Drainage  area  of  the  Bungay  is  7.8  square  miles.   The  Seven- 
mile  River  drains  an  area  of  12.7  square  miles.   Flowing  south  from  a  wetland 
just  east  of  North  Attleborough  center  to  join  the  Ten  Mile  at  the  state  line, 
its  total  length,  oddly  enough,  is  seven  miles. 

The  Massachusetts  portion  of  the  Ten  Mile  River  Basin  is  primarily  located 
in  the  towns  of  Plainville,  North  Attleborough,  and  Seekonk  and  the  City 
of  Attleboro.   Small  parts  of  Foxborough,  Wrentham,  Mansfield  and  Rehoboth 
are  also  located  within  the  watershed.   In  1975,  about  60,000  persons  lived 
in  the  Massachusetts  portion,  a  density  of  1,250  persons  per  square  mile. 
Urban  development  within  the  basin  is  densest  along  the  river.   Land-use 
throughout  the  basin  is  estimated  to  be  46  percent  forest,  26  percent  urban, 
8  percent  agriculture,  4  percent  water  and  16  percent  other  (including  shrub 
swamps,  non-forested  recreation  land,  abandoned  agricultural  land,  etc.). 

Land  elevations  in  the  basin  range  from  sea  level  at  the  outlet  to  over  400 
feet  in  the  northern  portion.  Low,  gently  rolling  hills  are  the  dominant 
topographical  feature.  Much  of  the  lowlands  consists  of  wooded  swamp  and 
shrub  swamp.  Glacial  till  soils  are  common  in  the  higher  elevations;  the 
lower  areas  are  characterized  by  soils  of  glacial  outwash  materials.  The 
outwash  soils  are  typically  sandy  and  gravelly,  while  the  till  soils  con- 
tain more  silt  and  clay. 

The  basin  has  a  temperate  climate  typical  of  coastal  New  England.   Average 
annual  temperature  is  about  50  F.   The  coldest  month  is  February  with  a 
mean  temperature  of  29  F,  while  the  warmest  month  is  July  with  a  mean  of 
72  F.   Freezing  temperatues  occur  over  100  days  a  year  on  the  average.   Pre- 
cipitation is  generally  well  distributed  throughout  the  year,  averaging 
44  inches  annually.   Annual  snowfall  averages  about  34  inches. 
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Water  Quality  Surveys 

Between  July  17-19,  1979,  the  Division's  Water  Quality  and  Research  Section 
conducted  a  water  quality  survey  on  the  waters  of  the  Ten  Mile  River  and 
one  of  its  tributaries.   The  survey  was  part  of  the  Division's  on-going 
monitoring  program  which  included  similar  surveys  in  1968,  1970,  and  1973. 
The  Division  is  planning  an  intensive  survey  of  the  basin  in  1981  to  eva- 
luate the  effect  of  the  upgrading  of  the  North  Attleborough  and  Attleboro 
Wastewater  Treatment  Plants. 

On  Tuesday,  July  17,  1979  at  0600  hours  through  Thursday,  July  19,  1979 
at  0200  hours,  samples  were  collected  at  four -hour  intervals  from  16  water 
quality  sampling  locations  on  the  Ten  Mile  River  and  one  location  on  the 
Bungay  River.   From  Tuesday  at  0600  to  Wednesday  at  0200,  and  from  Wednes- 
day at  0600  to  Thursday  at  0200,  a  one  gallon  composite  sample  for  chemical 
analysis  of  each  station  was  obtained  by  combining  equal  volumes  of  water 
from  each  of  the  sampling  runs.   Samples  for  dissolved  oxygen  content  were 
collected  at  each  station  on  every  sampling  run  throughout  the  entire  sam- 
pling period,  yielding  a  total  of  12  dissolved  oxygen  samples  per  station. 
In  addition,  four  dissolved  oxygen  samples  were  taken  at  an  additional  sta- 
tion on  Bungay  River.   Temperature  measurements  were  made  "in  situ"  during 
each  run.   The  dissolved  oxygen  content  was  measured  at  the  Division's 
Westborough  office.   A  grab  sample  for  bacteriological  analysis  was  collected 
on  the  1000  run  on  Wednesday  at  each  station.   Also,  a  grab  sample  was 
collected  at  each  station  for  the  determination  of  chlorophyll  a_  levels. 
These  analyses  were  performed  at  the  Westborough  office. 

All  chemical  and  bacteriological  samples  were  transported  to  the  Lawrence 
Experiment  Station  of  the  Department  of  Environmental  Quality  Engineering 
for  analyses  conducted  according  to  the  procedures  set  forth  in  the 
American  Public  Health  Association's  Standard  Methods  for  the  Examination 
of  Water  and  Wastewater  (14th  edition,  New  York,  1975.)   The  data  were 
compiled  and  tabulated  by  personnel  of  the  Division's  Water  Quality  and 
Research  Section,  and  published  in  the  report,-  Ten  Mile  River  Basin,  1979, 
Water  Quality  Survey  Data. 

Flow  measurements  were  taken  on  Thursday,  July  19,  1979  at  four  locations 
on  the  Ten  Mile  River  by  personnel  of  the  Division's  Water  Quality  and 
Research  Section.   Unfortunately,  there  are  no  U.S.  Geological  Survey  gages 
to  supplement  these  stream  flow  measurements. 


Segmentation 

The  Ten  Mile  River  is  divided  into  segments  based  upon  major  changes  in  the 
hydraulic  characteristics  of  the  stream  and  the  introduction  of  major 
wastewater  discharges.   The  segmentation  provides  the  opportunity  to  examine 
the  basin  in  a  logical  sequence  and  allows  for  the  determination  of  water 
quality  at  various  intervals  of  the  river.   The  segmentation  and  present 
classification  of  the  Ten  Mile  River  are  shown  in  Table  25. 
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Present  Conditions 

Segment  1  -  Headwaters  in  Plainville  to  the  outlet  of  Whiting  Pond, 
North  Attleborough  -  Four  industries  in  Plainville  discharge  treated, 
inorganic  effluents  in  this  segment.   These  discharges  contribute  moderate 
levels  of  nutrients  to  Whiting  Pond.   High  coliform  bacteria  levels  were 
measured  in  this  segment.   Low  dissolved  oxygen  levels  at  the  inlet  to 
Whiting  Pond  are  attributed  to  natural  processes  in  the  upstream  wetlands. 
The  segment  does  not  meet  its  B  classification. 

Segment  2  -  Outlet  of  Whiting  Pond,  North  Attleborough  to  the  North 
Attleborough  WWTP  effluent  -  Several  treated  effluents  from  jewelry  and 
metal  finishing  industries  discharge  to  this  segment  of  the  river.   This 
segment  has  moderate  levels  of  nutrients, and  eutrophic  conditions  in  Falls 
Pond.   Moderate  coliform  bacteria  levels  were  found  in  this  segment.   This 
segment  does  not  meet  its  assigned  B  classification. 

Segment  3  -  North  Attleborough  WWTP  effluent  to  Attleboro  WWTP  effluent  - 
BOD  and  nutrient  from  the  overloaded  North  Attleborough  treatment  plant, 
accompanied  with  nutrient  input  from  treated  industrial  wastewaters  and 
urban  runoff  cause  severe  dissolved  oxygen  problems,  eutrophic  conditions 
in  the  numerous  impoundments  and  coliform  bacteria  problems.   The  segment 
does  not  meet  its  B  classification.   The  treatment  plant  is  scheduled  to 
provide  tertiary  treatment  by  the  summer  of  1980.   This  will  greatly 
reduce  the  pollutant  loading  to  the  river  and  will  be  the  major  factor 
toward  possible  attainment  of  Class  B  water. 

Segment  4  -  Attleboro  WWTP  effluent  to  the  confluence  with  the  Seekonk 
River,  East  Providence,  R.I.  -  BOD  and  nutrients  from  the  Attleboro  WWTP 
and  from  industrial  discharges  cause  severe  dissolved  oxygen  depletion  and 
eutrophic  conditions  in  this  segment.   High  coliform  bacteria  levels 
were  found  in  this  segment.   The  treatment  plant  is  scheduled  to  provide 
tertiary  treatment  by  the  end  of  1980  including  treatment  of  industrial 
wastewater  which  has  been  discharged  untreated  to  the  river  for  decades. 
The  quality  of  this  segment  will  significantly  improve  but  will  probably 
continue  to  have  eutrophication  problems  and  those  problems  associated 
with  urban  runoff.   The  segment  does  not  meet  its  B  classification. 
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LAKES  AND  PONDS 


There  are  50  lakes  and  ponds  located  in  the  Ten  Mile  River  Basin.   In 
1975,  the  Division  conducted  a  one-day  baseline  survey  of  Falls  Pond, 
located  in  North  Attleborough,  and  in  1979  conducted  a  baseline  survey  of 
Turnpike  Lake,  located  in  Plainville. 


Inventory 

Ten  Mile  River  Basin 

Number  of  lakes  and  ponds 50 

Surface  area  of  lakes  and  ponds  (in  acres) 1,565 

Number  of  lakes  and  ponds  greater  than  10  acres 27 

Surface  area  of  lakes  and  ponds  greater  than  10  acres 1,438 

Number  of  officially  recognized  Great  Ponds 0 


Classification: 


Severity 

Stratified/ 

Name 

Location 

Points 

Unstratified 

Falls  Pond 

North  Attleborough 

10 

S 

Turnpike  Lake 

Plainville 

6 

U 
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24.  WESTFIELD  RIVER  BASIN 


The  Westfield  River  basin  covers  517  square  miles  of  west-central  Massa- 
chusetts and  includes  portions  of  Franklin,  Hampshire,  Hampden,  and  Berk- 
shire counties.   Sparsely  populated  in  the  upper  reaches,  the  basin's 
population  is  concentrated  in  the  southeastern  corner  in  the  municipali- 
ties of  Agawam,  Holyoke,  Westfield,  and  West  Springfield. 

The  Westfield  River  begins  in  Savoy  at  a  point  over  2,000  feet  above  mean 
sea  level.   Flowing  southeast,  with  ridges  rising  500  to  900  feet  above  the 
adjacent  valleys,  the  river  remains  mostly  in  its  natural  state,  surrounded 
by  second-and  third-growth  forest  cover.   The  tops  of  the  hills  have  been 
rounded  and  scoured  by  glaciation  exposing  bedrock  through  the  thin  till 
cover.   Dropping  1,000  feet  in  the  first  14  miles,  the  river  swiftly  makes 
its  way  to  Huntington  where  it  is  joined  by  the  Middle  and  West  branches. 
An  area  of  unique  beauty  and  natural  recreational  advantages  (including 
Knightville  Reservoir),  it  is  enjoyed  by  sportsmen  and  naturalists. 

Below  Huntington  the  river  flows  over  three  dams  in  succession  and  the 
river  slope  decreases  as  it  approaches  the  Town  of  Westfield.   The  West- 
field  River  is  joined  by  the  Little  River  11  miles  above  its  mouth,  just 
as  the  river  is  reaching  the  floodplain  of  the  Connecticut  River.   The 
river  deepens  and  winds  its  way  through  Robinson  State  Park  and  over  one 
more  dam  in  West  Springfield  before  it  joins  the  Connecticut. 

The  Middle  Branch  of  the  Westfield  River  begins  in  the  Town  of  Peru  and 
flows  18  miles  to  join  the  Main  Branch  27  miles  above  its  mouth.   Falling 
1,250  feet  along  its  course,  the  Middle  Branch  has  a  drainage  area  of  52.6 
square  miles  and  an  average  flow  of  102  cfs  at  the  United  States  Geological 
Survey  gage  just  above  its  confluence  with  the  Main  Branch. 

In  Becket ,  the  West  Branch  of  the  Westfield  River  is  formed  by  the  con- 
fluence of  Depot  and  Yokum  brooks.  This  branch  flows  17.5  miles  through 
Becket,  Middlefield  and  Chester,  falling  840  feet  before  joining  the  Main 
Branch  in  Huntington  25  miles  above  its  mouth.   At  the  United  States  Geo- 
logical Survey  gage  1.5  miles  upstream  of  its  confluence,  the  West  Branch 
has  an  average  flow  of  182  cfs  and  drains  an  area  of  93.7  square  miles. 

The  Little  River,  often  referred  to  as  the  Westfield  Little  River  because 
of  another  tributary  stream  in  Huntington  with  the  same  name,  begins  at 
the  outlet  of  Cobble  Mountain  Reservoir  in  Blandford.   From  the  outlet  the 
river  flows  13  miles  through  Russell  and  Westfield  to  join  the  Westfield 
River  11  miles  above  its  mouth. 

Major  industries  in  the  basin  include  the  manufacture  of  paper  and  abra- 
sives.  These  are  "wet"  industries  and  result  in  waste  discharges  to  the 
rivers.   With  the  rise  of  the  economic  importance  of  recreation  to  the 
area,  it  becomes  more  important  to  share  the  Westfield  River's  930  cfs 
average  flow  to  include  all  of  its  varied  uses.   Water  resources  are, 
therefore,  vitally  important  to  the  area. 
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Water  Quality  Surveys 

During  the  summer  of  1972,  the  Massachusetts  Division  pf  Water  Pollution 
Control  and  the  United  States  Environmental  Protection  Agency  combined 
their  efforts  for  a  comprehensive  water  quality  survey  on  the  Westfield 
River  Basin.   In  September  1974,  the  Division  of  Water  Pollution  Control 
conducted  another  similar  study  of  the  basin  as  part  of  a  continuing  water 
quality  monitoring  and  analyzing  process  carried  on  by  the  Water  Resources 
Commission. 

The  1972  survey  included  12  sampling  stations  on  the  Westfield  and  Little 
rivers  that  were  sampled  four  times  daily  on  August  29  and  31.   The  1974 
survey  included  16  stations  that  were  sampled  six  times  daily  on  September 
10,  11,  and  12. 

Results  of  these  surveys  have  been  published  in  The  Westfield  River  Water 
Quality  Data,  Part  A,  1972  and  1974  report  by  the  Massachusetts  Division 
of  Water  Pollution  Control. 

During  the  summer  of  1978,  another  intensive  water  quality  survey  on  the 
Westfield  River  was  conducted  by  the  Division.   A  total  of  24  stations  were 
sampled  six  times  daily  the  weeks  of  June  20-24  and  August  8-12,  1978. 
Wastewater  discharges  to  the  basin  were  also  sampled  during  the  August 
sampling  period.   Results  of  the  1978  water  quality  and  wastewater  dis- 
charge surveys  appear  in  The  Westfield  River  Basin,  Water  Quality  Data  - 
Wastewater  Discharge  Data,  1978  report  published  by  the  Divxsion. 

Baseline  water  quality  studies  of  selected  lakes  and  ponds  in  the  Westfield 
River  Basin  were  conducted  concurrently  with  the  1978  stream  surveys. 
Results  from  these  studies  will  be  published  in  the  near  future. 

Water  quality  sampling  was  conducted  by  Division  personnel  from  July  16-18, 
1979  at  six  locations  on  the  Westfield  River  from  the  City  of  Westfield 
downstream  to  the  Connecticut  River.   One  station  on  the  Little  River,  just 
above  the  confluence  with  the  Westfield  River,  was  also  sampled.   The  pur- 
pose of  this  localized  survey  was  to  gather  data  that  would  be  useful  in 
evaluating  the  recent  elimination  of  combined  sewer  outfalls  in  the  City 
of  Westfield.   Results  of  this  survey  have  not  yet  been  published. 

The  major  streams  of  the  Westfield  River  Basin  include  the  Westfield  and 
Little  rivers.   Two  small  brooks  are  also  located  in  the  basin.   They  are 
Powdermill  Brook  and  an  unnamed  brook,  both  located  in  the  City  of  West- 
field. 

The  two  brooks  have  been  designated  as  consisting  of  one  segment  each. 
The  Westfield  and  Little  rivers  have  been  broken  into  segments  to  better 
identify  specific  areas  where  problems  may  exist.   Segment  boundaries  have 
been  defined  by  dams,  bridges,  and  at  confluences  with  other  streams. 
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Present  Conditions 

Segment  0  -  Above  the  confluence  of  the  West  Branch  and  the  West  Branch 
above  the  Town  of  Chester  -  The  upper  reaches  of  the  Westfield  River  flow 
through  mountainous  terrain  covered  with  a  relatively  thin  layer  of  per- 
meable soil.   This  allows  extreme  and  frequent  variations  in  flow  due  to 
runoff.   Erosion  due  to  runoff  subjects  the  streams  to  heavy  silt  loads 
and  fluctuations  in  coliform  densities.   Water  quality  standards  do  not 
apply  to  conditions  brought  about  by  natural  causes.   Therefore,  this  seg- 
ment of  the  Westfield  River  does  not  violate  its  A  and  B  classifications. 

Segment  1  -  Lower  West  Branch  and  the  main  stem  to  Crescent  Mills  Dam  - 
Along  the  lower  West  Branch  and  the  main  stem  of  the  Westfield  River  to 
Crescent  Mills,  Class  B  coliform  criteria  are  violated.   High  coliform 
densities  are  primarily  due  to  the  discharge  of  raw  sewage  from  the  Town 
of  Chester. 

Segment  2  -  Crescent  Mills  Dam  to  Russell  Falls  Dam  -  From  the  Crescent 
Mills  Dam  to  the  Russell  Falls  Dam,  Class  B  coliform  criteria  continue  to 
be  violated  owing  to  a  carryover  effect  from  Segment  1.   Texon,  Inc.,  a 
paper  company,  discharges  at  the  top  of  this  segment,  but  provides  effective 
treatment  to  its  wastewater. 

Segment  3  -  Russell  Falls  Dam  to  Woronoco  Dam  -  This  segment  receives 
domestic  sewage  effluent  from  the  Russell  STP.   Coliform  still  violate 
Class  B  criteria.   Russell's  small,  extended  aeration  plant  has  problems 
with  overloading  and  plant  malfunctions.   The  Town  of  Russell  is  presently 
reviewing  plans  to  upgrade  the  existing  plant.   Also  under  consideration 
are  plans  to  extend  the  existing  sewer  collection  system  to  include  now 
unsewered  dwellings  in  the  Crescent  Falls  and  Woronoco  sections  of  Russell. 
Westfield  River  Paper  Company  has  eliminated  its  process  wastewater  dis- 
charge to  this  segment.   The  plant  does,  however,  still  discharge  cooling 
water  which  is  readily  assimilated  by  the  river. 

Segment  4  -  Woronoco  Dam  to  Little  River  confluence  -  Previously,  untreated 
industrial  wastewater  from  Strathmore  Paper  Company  and  raw  sewage  from  the 
mill  houses  polluted  this  segment.   Solids,  color,  and  total  coliform  densi- 
ties violated  Class  B  criteria  and  aesthetically  degraded  the  river.   During 
low  flow  conditions,  dissolved  oxygen  criteria  were  violated  in  the  upper 
portion  of  this  segment.   High  reaeration  rates  allowed  dissolved  oxygen 
values  to  recover  quickly  and  the  present  condition  of  the  segment  is  B.   The 
Strathmore  Paper  Company  has  since  constructed  its  own  wastewater  treatment 
plant  and  commenced  operation  on  February  28,  1977.   Unfortunately,  the  mill 
houses  on  the  opposite  bank  still  discharge  raw  sewage  into  the  river,  but  are 
scheduled  to  be  included  in  the  Russell  sewer  extention  plan.   Coliform 
bacteria  violations  of  Class  B  standards  do  occur  in  this  segment. 

Segment  5  -  Little  River,  source  to  Cobble  Mountain  Reservoir  Dam  -  The 
waters  of  Cobble  Mountain  Reservoir  are  used  for  a  public  water  supply.   The 
reservoir  and  its  feeder  streams  have  a  water  use  classification  of  A  and 
are  designated  as  an  anti-degradation  segment.   The  Division  of  Environ- 
mental Health  monitors  the  water  quality  in  this  segment. 
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Segment  6  -  Little  River,  Cobble  Mountain  Reservoir  Dam  to  Horton's  Bridge  - 
In  this  segment  the  backwash  of  the  filters  used  for  the  public  water  supply 
is  discharged  to  the  Little  River.   This  resulted  in  relatively  high  sus- 
pended, solids^,  values  in  the  stream  during  the  1974  water  quality  survey. 
Flow  regulation  imparted  by  Cobble  Mountain  Reservoir  can  result  in  prolonged 
periods  of  low  flow  below  the  dam.   Releases  from  the  reservoir  can  cause 
wide  variations  in  stream  temperatures  and  flow  regimes  during  the  course  of  a 
day.   Class  B  coliform  criteria  are  sometimes  violated  in  this  segment.   This 
is  probably  due  to  non-point  sources  from  pastureland  that  abuts  the  stream 
along  this  segment. 

Segment  7  -  Little  River,  Horton's  Bridge  to  confluence  with  West field  River  - 
Violations  of  Class  C  criteria  did  not  occur  in  this  segment  during  the  1978 
water  quality  survey.   Stevens  Paper  Mills  discharges  treated  effluent  in 
this  segment.   Toward  the  confluence  of  the  Little  and  Westfield  rivers, 
Columbia  Manufacturing  Company  discharges  treated  wastewater  to  the  Little 
River.   A  stormwater  outfall  is  located  three-tenths  of  a  mile  upstream  from 
the  confluence  with  the  Westfield  River.   This  outfall  was,  until  recently,  a 
combined  sewer  outfall  which  contributed  high  coliform  and  organic  landings 
to  the  river  causing  Class  B  violations. 

Segment  8  -  Powdermill  Brook,  from  mile  point  2.6  to  confluence  with  Westfield 
River  -  Powdermill  Brook  receives  the  discharge  from  Sterling  Radiator  Company. 
No  known  violations  of  Class  B  criteria  occur. 

Segment  9  -  Unnamed  brook,  from  mile  point  0.6  to  confluence  with  Westfield 
River  -  An  unnamed  brook  carries  the  discharge  from  the  Western  Massachu- 
setts Hospital  to  the  Westfield  River.   This  small  discharge  is  treated,  and 
occasional  coliform  violations  of  Class  B  criteria  occur. 

Segment  10  -  Confluence  with  Little  River  to  West  Springfield  Dam  -  The  com- 
bined effects  of  carryover  from  upstream  discharges  on  the  Westfield  and 
Little  rivers  along  with  storm  sewers  in  the  Town  of  Westfield  pollute  this 
segment.   Coliform  densities  exceed  Class  B  criteria.   Survey  results  show 
that  diurnal  fluctuations  caused  by  algae  were  partially  responsible  for  fluc- 
tuations in  D.O.  concentrations.   Therefore,  the  nutrient  fertilization  of 
the  stream  must  be  considered  a  problem  at  this  time.   Floating  solids  and 
color  also  degrade  the  segment. 

Though  no  Class  B  dissolved  oxygen  violations  occur,  this  segment  is  the 
focal  point  of  the  stream's  oxygen  demands  due  to  relatively  low  reaeration 
rates  and  lengthy  time  of  travel.   Because  of  coliforms  violations  and  the 
general  aesthetic  degradation  of  the  river,  the  present  condition  of  this 
segment  is  unsatisfactory. 

Segment  11  -  West  Springfield  Dam  to  confluence  with  Connecticut  River  -  This 
last  segment  of  the  Westfield  River  has  high  solids,  color,  and  nutrient 
levels  due  to  carryover  from  Segment  10.   However,  higher  reaeration  rates 
prevent  any  violations  of  Class  B  dissolved  oxygen  criteria.   High  coliform 
densities  are  the  result  of  both  carryover  and  non-point  sources  and  exceed 
Class  B  criteria. 
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LAKES  AND  PONDS 


Within  the  Westf ield  River  Basin,  there  are  78  lakes  and-  ponds  which 
cover  4,422  acres.   Fifteen  surveys,  all  baselines,  have  been  conducted 
in  the  basin. 

Inventory 

Westfield  River  Basin 

Number  of  lakes  and  ponds 78 

Surface  area  of  lakes  and  ponds  (acres) 4 ,422 

Number  of  lakes  and  ponds  greater  than  10  acres 48 

Surface  area  of  lakes  and  ponds  greater  than  10  acres .4,264 

Number  of  officially  recognized  Great  Ponds. ...................... .10 

Surface  area  of  officially  recognized  Great  Ponds  (acres) .1,059 

Classification 


Severity 

Stratified/ 

Name 

Location 

Points 

Unstratif ied 

Congamond  Lakes 

(Middle) 

Southwick 

13 

S 

Congamond  Lakes 

(Nor 

•th) 

Southwick 

13 

S 

Congamond  Lakes 

(Sol 

ith) 

Southwick 

12 

S 

Buck  Pond 

Westfield 

11 

S 

Norwich  Pond 

Huntington 

9 

S 

Russell  Pond 

Russell 

8 

S 

Windsor  Pond 

Windsor 

8 

S 

Pequot  Pond 

Westfield 

4 

S 

Hammond  Pond 

Goshen 

10 

u 

Damon  Pond 

Chest erf ield /Goshen 

9 

u 

Cooley  Lake 

Granville 

8 

u 

Buckley  Denton  Lake 

Becket 

7 

u 

Rudd  Pond 

Becket 

6 

u 

Horse  Pond 

Westfield 

5 

u 

Yokum  Pond 

Becket 

3 

u 
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MASSACHUSETTS  WATER  QUALITY  STANDARDS 
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Commonwealth  of  Massachusetts 
Water  Resources  Commission 
Division  of  Water  Pollution  Control 


WATER  QUALITY  STANDARDS 


PART  I   GENERAL  PROVISIONS 

Regulation  1.1  Title.   These  regulations  shall  be  known  as  the 
"Massachusetts  Water  Quality  Standards." 

Regulation  1.2   Organization  of  Standards.   The  Massachusetts  Water 
Quality  Standards  are  comprised  of  five  units:   General  Provisions  (Part  1), 
Application  of  Standards  (Part  2) ,  Water  Quality  Criteria  (Part  3) ,  Anti- 
degradation  Provisions  (Part  4) ,  and  Basin  Classifications  and  Maps  (Part  5) . 

Regulation  1.3  Authority.  The  Massachusetts  Water  Quality  Standards 
are  adopted  by  the  Division  pursuant  to  the  provisions  of  M.G.L.  c.21,  §27 
and  other  enabling  acts  relating  thereto. 

Regulation  1.4  Purpose.   The  Massachusetts  Act  charges  the  Division 
with  the  duty  and  responsibility  to  enhance  the  quality  and  value  of  the 
water  resources  of  the  Commonwealth  and  directs  the  Division  to  take  all 
action  necessary  or  appropriate  to  secure  to  the  Commonwealth  the  benefits 
of  the  Federal  Act.   The  objective  of  the  Federal  Act  is  the  restoration 
and  maintenance  of  the  chemical,  physical  and  biological  integrity  of  the 
Nation's  waters.   As  a  goal  towards  this  objective,  the  Federal  Act  requires, 
by  1983,  the  achievement  of  water  quality  which  provides  for  the  protection 
and  propagation  of  fish,  shellfish  and  wildlife  and  provides  for  recreation 
in  and  on  the  water  wherever  attainable.   To  achieve  the  foregoing  require- 
ments, the  Division  has  adopted  the  Massachusetts  Water  Quality  Standards 
which  designate  the  uses  for  which  the  various  waters  of  the  Commonwealth 
shall  be  enhanced,  maintained  and  protected;  which  prescribe  the  water 
quality  criteria  required  to  sustain  the  designated  uses;  and  which  contain 
regulations  necessary  to  achieve  the  designated  uses  and  maintain  existing 
water  quality  including,  where  appropriate,  the  prohibition  of  discharges. 

Regulation  1.5  Definitions.   As  used  in  these  standards,  the  following 
words  have  the  following  meanings : 

Artifical  conditions  -  Those  conditions  resulting  from  human  alter- 
ation of  the  chemical,  physical  or  biological  integrity  of  waters. 

Beneficial  use  -  Any  use  not  impairing  the  most  sensitive  use 
designated  in  the  classification  tables  contained  in  Part  5; 
except  that  in  no  case  shall  the  assimilation  or  transport  of 
pollutants  be  deemed  a  beneficial  use. 
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Cold  water  fishery  -  Waters  whose  quality  is  capable  of  sustain- 
ing a  year-round  population  of  cold  water  trout  (salmonidae) . 

Division  -  The  Massachusetts  Division  of  Water  Pollution  Control, 
as  established  by  General  Laws  c.21,  §26. 

Discharge  -  Any  addition  of  any  pollutant  to  the  waters  of  the 
Commonwealth . 

EPA  -  The  United  States  Environmental  Protection  Agency. 

Federal  Act  -  The  Federal  Water  Pollution  Control  Act,  as  amended, 
33  U.S.C.  §§1251,  et  seq. 

Massachusetts  Act  -  The  Massachusetts  Clean  Waters  Act,  as 
amended,  General  Laws,  C.21,  §§26-53,  inclusive. 

Pollutant  -  Any  element  or  property  of  sewage,  agricultural,  in- 
dustrial or  commercial  waste,  runoff,  leachate,  heated  effluent, 
or  other  matter,  in  whatever  form  and  whether  originating  at  a 
point  or  major  non-point  source,  which  is  or  may  be  discharged, 
drained  or  otherwise  introduced  into  any  sewerage  system, 
treatment  works  or  waters  of  the  Commonwealth. 

Primary  contact  recreation  -  Any  recreation  or  other  water  use, 
such  as  swimming  and  water  skiing,  in  which  there  is  prolonged 
and  intimate  contact  with  the  water  sufficient  to  constitute 
a  health  hazard. 

Seasonal  cold  water  fishery  -  Waters  whose  quality  is  capable 
of  sustaining  only  an  extremely  limited  cold  water  population 
on  a  year-round  basis,  with  cold  water  fish  in  these  streams 
provided  largely  by  stocking. 

Secondary  contact  recreation  -  Any  recreation  or  other  water  use 
in  which  contact  with  the  water  is  either  incidental  or  acci- 
dental, such  as  fishing,  boating  and  limited  contact  incident 
to  shoreline  activities. 

Segment  -  A  finite  portion  of  a  water  body  established  by  the 
Division  for  the  purpose  of  classification. 

Warm  water  fishery  -  Waters  whose  quality  is  not  capable  of 
sustaining  a  year-round  cold  water  or  seasonal  cold  water 
fishery. 

Waters  of  the  Commonwealth  -  All  waters  within  the  jurisdiction 
of  the  Commonwealth,  including,  without  limitation,  rivers, 
streams,  lakes,  ponds,  springs,  impoundments,  estuaries  and 
coastal  waters,  but  not  including  groundwaters. 
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Regulation  1.6  Severability.  If  any  provision  of  these  standards 
is  held  invalid,  the  remainder  of  these  standards  shall  not  be  affected 
thereby. 

Regulation  1.7  Repealer.   The  "Rules  and  Regulations  for  the  Estab- 
lishment  of  Minimum  Water  Quality  Standards  and  for  the  Protection  of  the 
Quality  and  Value  of  Water  Resources"  filed  with  the  Secretary  of  the 
Commonwealth  on  May  2,  1974  and  the  "River  Basin  Classifications"  filed 
with  the  Secretary  of  the  Commonwealth  on  July  21,  1967  are  hereby  repealed, 
except  that  all  permits,  orders,  determinations  or  other  actions  of  the 
Division,  based  upon  such  standards  and  river  basin  classifications,  and 
any  court  actions  seeking  to  enforce  such  standards,  permits,  orders  and 
determinations  shall  remain  in  full  force  and  effect  until  modified,  amended, 
revoked  or  reissued  by  the  Division  and/or  the  courts  of  the  Commonwealth, 
as  appropriate. 

Regulation  1.8  Effective  Date.   These  standards  shall  become  effective 
upon  publication  by  the  Secretary  of  the  Commonwealth  pursuant  to  the  pro- 
visions of  G.L.  C.30A,  §6. 


PART  2   APPLICATION  OF  STANDARDS 

Regulation  2.1  Establishment  of  Effluent  Limitations.   In  regulating 
discharges  of  pollutants  to  waters  of  the  Commonwealth,  the  Division  will 
limit  or  prohibit  such  discharges  to  insure  that  the  water  quality  stand- 
ards of  the  receiving  waters  will  be  maintained  or  attained.   The  deter- 
mination by  the  Division  of  the  applicable  level  of  treatment  for  an  indi- 
vidual discharger  will  be  made  in  the  establishement  of  effluent  limita- 
tions, the  Division  must  consider  natural  background  conditions,  protect 
existing  downstream  uses,  and  not  interfere  with  the  maintenance  and  attain- 
ment of  beneficial  uses  in  downstream  waters.   Toward  this  end,  the  Division 
may  provide  a  reasonable  margin  of  safety  to  account  for  any  lack  of  know- 
ledge concerning  the  relationship  between  the  pollutants  being  discharged 
and  their  impact  on  the  quality  of  the  receiving  waters. 

Municipal  discharges  to  inland  waters  and  industrial  discharges  to  all 
waters  must  provide  minimum  of  secondary  treatment  or  its  industrial  waste 
equivalent.   In  coastal  and  marine  waters,  municipal  dischargers  must  pro- 
vide a  minimum  of  primary  treatment  plus  disinfection.   The  above  minimum 
treatment  requirements  will  be  increased  where  necessary  to  satisfy  other 
state  and  federal  laws  and  regulations  or  to  achieve  the  water  quality 
assigned  in  these  regulations,  whichever  is  the  most  stringent. 

As  used  in  this  section,  "secondary  treatment"  is  that  process  or 
group  of  processes  capable  of  removing  from  untreated  wastewater,  a  minimum 
of  85%  of  the  5-day  biochemical  oxygen  demand  and  suspended  solids,  and 
virtually  all  floating  and  settleable  solids,  followed  by  disinfection.   The 
"equivalent"  treatment  for  industrial  waste  may  generally  be  defined  as  that 
process  or  group  of  processes  achieving  maximum  practicable  removal  of 
solids,  oils,  grease,  acids,  alkalis,  toxic  materials,  bacteria,  taste  and 
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odor  causing  materials,  color  and  other  objectionable  constituents  contained 
in  untreated  waste  to  produce  an  effluent  equivalent  to  that  obtained  from 
secondary  treatment  of  sewage  or  the  effluent  from  the  most  efficient  treat- 
ment facilities  in  current  use  for  any  specific  category  of  industrial 
waste.   Disinfection  of  treated  effluent  may  be  discontinued  between 
October  15  and  April  1  at  the  discretion  of  the  Division.   At  the  discretion 
of  the  Division,  nitrification  and/or  phosphorus  removal  processes  at  munic- 
ipal sewage  treatment  facilities  may  be  seasonally  discontinued. 

Regulation  2.2  Mixing  Zones.   In  applying  these  standards,  the  Divi- 
sion may  recognize,  where  appropriate,  a  limited  mixing  zone  or  zone  of 
initial  dilution  on  a  case-by-case  basis.   The  location,  size  and  shape  of 
these  zones  shall  provide  for  the  maximum  protection  of  aquatic  resources. 
At  a  minimum,  mixing  zones  must: 


a)   Meet  the  criteria  for  aesthetics 


b)  Be  limited  to  an  area  or  volume  that  will  minimize  inter- 
ference with  the  designated  uses  or  established  community 
of  aquatic  life  in  the  segment; 

c)  Allow  an  appropriate  zone  of  passage  for  migrating  fish 
and  other  organisms;  and 

d)  Not  result  in  substances  accumulating  in  sediments,  aquat- 
ic life  or  food  chains  to  exceed  known  or  predicted  safe 
exposure  levels  for  the  health  of  humans  or  aquatic  life. 

Regulation  2.3  Hydrologic  Conditions.   The  Division  will  determine  the 
most  severe  hydrologic  condition  at  which  water  quality  standards  must  be 
met.   In  classifying  the  inland  waters  of  the  Commonwealth  and  in  applying 
these  standards  to  such  waters,  the  critical  low  flow  condition  at  and  above 
which  these  standards  must  be  met  is  the  average  minimum  consecutive  seven 
day  flow  to  be  expected  once  in  ten  years,  unless  otherwise  stated  by  the 
Division  in  these  standards.   In  artificially  regulated  waters,  the  criti- 
cal low  flow  will  be  established  by  the  Division  through  agreement  with  the 
Federal,  state  or  private  interest  controlling  the  flow.   The  minimum  flow 
established  in  such  agreement  will  become  the  critical  low  flow  under  this 
section  for  those  waters  covered  by  the  agreement. 

Regulation  2.4   Procedures  for  Sampling  and  Analysis.   For  the  purpose 
of  collecting,  preserving  and  analyzing  samples  in  connection  with  these 
water  quality  standards,  the  fourteenth  edition  of  Standard  Methods  for  the 
Examination  of  Water  and  Wastewater  published  by  the  American  Public  Health 
Association,  or  Methods  for  Chemical  Analysis  of  Water  and  Wastes  published 
by  the  U.S.  Environmental  Protection  Agency  should  be  used.   Where  a  method 
is  not  given  in  these  publications,  the  latest  procedures  of  the  American 
Society  for  Testing  Materials  (ASTM)  shall  be  used,  or  any  other  equivalent 
method  approved  by  the  Division. 
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PART  3   MINIMUM  WATER  QUALITY  CRITERIA  AND  ASSOCIATED  USES 

Regulation  3.1  Description  of  Contents.   This  part  sets  forth  the 
Classes  to  be  used  by  the  Division  in  classifying  the  waters  of  the  Common- 
wealth according  to  the  uses  for  which  the  waters  shall  be  enhanced,  main- 
tained and  protected.   For  each  class,  the  most  sensitive  beneficial  uses 
are  identified  and  minimum  criteria  for  water  quality  in  the  water  column 
are  established.   The  minimum  criteria  in  Reg.  3.4  have  been  developed  by 
applying  the  criteria  contained  in  the  EPA  publication  Quality  Criteria 
for  Water  (EPA-440/9-76-023)  to  account  for  local  conditions  including,  but 
not  limited  to: 

a)  The  characteristics  of  the  biological  community; 

b)  Temperature,  weather  and  flow  characteristics;  and 

c)  Synergistic  and  antagonistic  affects  of  combinations 
of  pollutants. 

Regulation  3.2   Coordination  with  Federal  Criteria.   The  Division  will 
use  the  EPA  publication  entitled  Quality  Criteria  for  Water,  EPA-440/9-76- 
023  as  guidance  in  establishing  case-by-case  discharge  limits  for  pollutants 
not  specifically  listed  in  these  standards  but  included  under  the  heading 
"Other  Constituents"  in  Regulation  3.4,  for  identifying  bioassay  application 
factors  and  for  interpretations  of  narrative  criteria.   Where  the  minimum 
criteria  specifically  listed  by  the  Division  in  this  part  differ  from  those 
contained  in  the  federal  criteria,  the  provisions  of  the  specifically  listed 
criteria  in  these  standards  shall  apply. 

Regulation  3.3  Classes  and  Designated  Uses.   The  waters  of  the  Common- 
wealth will  be  assigned  to  one  of  the  classes  listed  below.   Each  class 
is  defined  by  the  most  sensitive,  and  therefore  governing,  uses  which  it 
is  intended  to  protect.   The  classes  are: 

Classes  for  Inland  Waters 

Class  A  -  Waters  assigned  to  this  class  are  designated  for  use  as  a  source 
of  public  water  supply. 

Class  B  -  Waters  assigned  to  this  class  are  designated  for  the  uses  of 
protection  and  propagation  of  fish,  other  aquatic  life  and  wildlife;  and 
for  primary  and  secondary  contact  recreation. 

Class  C  -  Waters  assigned  to  this  class  are  designated  for  the  uses  of 
protection  and  propagation  of  fish,  other  aquatic  life  and  wildlife;  and 
for  secondary  contact  recreation. 

Classes  for  Coastal  and  Marine  Waters 

Class  SA  -  Waters  assigned  to  this  class  are  designated  for  the  uses  of 
protection  and  propagation  of  fish,  other  aquatic  life  and  wildlife;  for 
primary  and  secondary  contact  recreation;  and  for  shellfish  harvesting 
without  depuration  in  approved  areas. 
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Class  SB  -  Waters  assigned  to  this  class  are  designated  for  the  uses  of 
protection  and  propagation  of  fish,  other  aquatic  life  and  wildlife;  for 
primary  and  secondary  contact  recreation;  and  for  shellfish  harvesting 
with  depuration  (Restricted  Shellfish  Areas) . 

Class  SC  -  Waters  assigned  to  this  class  are  designated  for  the  protection 
and  propagation  of  fish,  other  aquatic  life  and  wildlife;  and  for  second- 
ary contact  recreation. 

Regulation  3.4  Minimum  Criteria.   The  following  minimum  criteria 
are  adopted  and  shall  be  applicable  to  all  waters  of  the  Commonwealth. 


A.   These  minimum  criteria  are  applicable  to  all  waters  of  the  Commonwealth, 
unless  criteria  specified  for  individual  classes  are  more  stringent. 


Parameter 


Criteria 


1.   Aesthetics 


All  waters  shall  be  free  from  pollu- 
tants in  concentrations  or  combinations 
that: 


a)  Settle  to  form  objectionable 
deposits ; 

b)  Float  as  debris,  scum  or  other 
matter  to  form  nuisances; 

c)  Produce  objectionable  odor,  color, 
taste  or  turbidity;  or 

d)  Result  in  the  dominance  of  nuisance 
species. 


2.   Radioactive  Substances 


3.   Tainting  Substances 


Shall  not  exceed  the  recommended  limits 
of  the  United  States  Environmental 
Protection  Agency's  National  Drinking 
Water  Regulations. 

Shall  not  be  in  concentrations  or  com- 
binations that  produce  undesirable 
flavors  in  the  edible  portions  of  aqua- 
tic organisms. 


Color,  Turbidity,  Total 
Suspended  Solids 


Shall  not  be  in  concentrations  or  combina- 
tions that  would  exceed  the  recommended 
limits  on  the  most  sensitive  receiving 
water  use. 


Oil  and  Grease 


The  water  surface  shall  be  free  from 
floating  oils,  grease  and  petrochemicals 
and  any  concentrations  or  combinations 
in  the  water  column  or  sediments  that  are 
aesthetically  objectionable  or  deleterious 
to  the  biota  are  prohibited.   For  oil  and 
grease  of  petroleum  origin,  the  maximum 
allowable  discharge  concentration  is  15  mg/1, 
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Nutrients 


Other  Constituents 


Shall  not  exceed  the  site-specific 
limits  necessary  to  control  accelerated 
or  cultural  eutrophication. 

Waters  shall  be  free  from  pollutants 
in  concentrations  or  combinations  that: 

a)  Exceed  the  recommended  limits  on 
the  most  sensitive  receiving  water 
use; 

b)  Injure,  are  toxic  to,  or  produce 
adverse  physiological  or  behavioral 
responses  in  humans  or  aquatic 
life;  or 

c)  Exceed  site-specific  safe  exposure 
levels  determined  by  bioassay  using 
sensitive  resident  species. 


B.   Inland  Waters  -  the  following  additional  minimum  criteria  are  applicable 
to  inland  water  classifications. 

For  Class  A  waters: 


Parameter 


1.   Dissolved  Oxygen 


2.   Temperature 


3.  pH 

4.  Total  Coliform  Bacteria 

5.  Turbidity 

6.  Total  Dissolved  Solids 

7.  Chlorides 

8.  Sulfates 


9.   Nitrate 


Criteria 

Shall  be  a  minimum  of  5.0  mg/1  in  warm 
water  fisheries  and  a  minimum  of  6.0 
mg/1  in  cold  water  fisheries. 

Shall  not  exceed  83  F  (28.3  c)  in  warm 
water  fisheries  or  68  F  (20  c)  in  cold 
fisheries  nor  shall  the  rise  resulting 
from  artificial  origin  exceed  4.0  F 
(2.2°c). 

As  naturally  occurs. 

Shall  not  exceed  a  log  mean  for  a  set 
of  samples  of  50  per  100  ml  during  any 
monthly  sampling  period. 

None  other  than  of  natural  origin. 

Shall  not  exceed  500  mg/1. 

Shall  not  exceed  250  mg/1. 

Shall  not  exceed  250  mg/1. 

Shall  not  exceed  10  mg/1  as  nitrogen. 
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For  Class  B  waters: 


Parameter 


Criteria 


1.   Dissolved  Oxygen 


2.   Temperature 


Shall  be  a  minimum  of  5.0  mg/1  in  warm 
water  fisheries  and  a  minimum  of  6.0 
mg/1  in  cold  water  fisheries. 

Shall  not  exceed  83  F  (28.3  c)  in  warm 
water  fisheries  or  68  F  (20  c)  in  cold 
water  fisheries,  nor  shall  the  rise 
resulting  from  artificial  origin  exceed 
4.0°F  (2.2°c). 


3.   pH 


Shall  be  in  the  range  of  6.5-8.0  stan- 
dard units  and  not  more  than  0.2  units 
outside  of  the  naturally  occurring 
range. 


4.   Fecal  Coliform  Bacteria 


Shall  not  exceed  a  log  mean  for  a  set 
of  samples  of  200  per  100  ml,  nor  shall 
more  than  10%  of  the  total  samples 
exceed  400  per  100  ml  during  any  monthly 
sampling  period,  except  as  provided  in 
Regulation  2.1. 


For  Class  C  waters 


Parameter 


Criteria 


1.   Dissolved  Oxygen 


2.   Temperature 


Shall  be  a  minimum  of  5.0  mg/1  in  warm 
water  fisheries  and  a  minimum  of  6.0  mg/1 
in  cold  water  fisheries. 

Shall  not  exceed  83  F  (28.3  c)  in  warm 
water  fisheries  or  68  F  (20  c)  in  cold 
water  fisheries,  nor  shall  the  rise 
resulting  from  artificial  origin  exceed 
4.0°F  (2.2°c). 


3.   pH 


Shall  be  in  the  range  of  6.5-9.0  standard 
units  and  not  more  than  0.2  units  outside 
of  the  naturally  occurring  range. 


4.   Fecal  Coliform  Bacteria 


Shall  not  exceed  a  log  mean  for  a  set  of 
samples  of  1000  per  100  ml,  nor  shall  more 
than  10%  of  the  total  samples  exceed 
2,500  per  100  ml  during  any  monthly 
sampling  period,  except  as  provided  in 
Regulation  2.1. 
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C.   Coastal  and  Marine  Waters  -  the  following  additional  minimum  criteria  are 
applicable  to  coastal  and  marine  waters. 

For  Class  SA  waters: 


Parameter 


1.  Dissolved  Oxygen 

2 .  Temperature 


Criteria 

Shall  be  a  minimum  of  6.0  mg/1. 

None  except  where  the  increase  will  not 
exceed  the  recommended  limits  on  the  most 
sensitive  water  use. 


3.   pH 


4.   Total  Coliform  Bacteria 


Shall  be  in  the  range  of  6.5-8.5  standard 
units  and  not  more  than  0.2  units  outside 
of  the  naturally  occurring  range. 

Shall  not  exceed  a  median  value  of  70  MPN 
per  100  ml  and  not  more  than  10%  of  the 
samples  shall  exceed  230  MPN  per  100  ml 
in  any  monthly  sampling  period. 


For  Class  SB  waters: 


Parameter 


1.  Dissolved  Oxygen 

2 .  Temperature 


Criteria 

Shall  be  a  minimum  of  6.0  mg/1. 

None  except  where  the  increase  will  not 
exceed  the  recommended  limits  on  the  most 
sensitive  water  use. 


3.   pH 


4.   Total  Coliform  Bacteria 


Shall  be  in  the  range  of  6.5-8.5  and  not 
more  than  0.2  units  outside  of  the  nat- 
urally occurring  range. 

Shall  not  exceed  a  median  value  of  700 
MPN  per  100  ml  and  not  more  than  20%  of 
the  samples  shall  exceed  1000  MPN  per 
100  ml  during  any  monthly  sampling  period, 
except  as  provided  in  Regulation  2.1. 


For  Class  SC  waters: 


Parameter 

1.  Dissolved  Oxygen 

2.  Temperature 


Criteria 

Shall  be  a  minimum  of  6.0  mg/1. 

None  except  where  the  increase  will  not 
exceed  the  recommended  limits  on  the 
most  sensitive  water  use. 
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3.  pH  Shall  be  in  the  range  of  6.5-8.5  stan- 

dard units  and  not  more  than  0.2  units 
outside  the  naturally  occurring  range. 

4.  Fecal  Coliform  Bacteria      Shall  not  exceed  a  log  mean  for  a  set 

of  samples  of  1000  MPN  per  100  ml,  nor 
shall  more  than  10%  of  the  total  samples 
.  exceed  2500  MPN  per  100  ml  during  any 
monthly  sampling  period,  except  as  pro- 
vided in  Regulation  2.1. 


PART  4  ANTIDEGRADATION  PROVISIONS 

Regulation  4.1  Protection  of  Existing  Uses.   In  all  cases,  from  and 
after  the  date  these  regulations  become  effective,  the  quality  of  the  waters 
of  the  Commonwealth  shall  be  maintained  and  protected  to  sustain  existing 
beneficial  uses. 

Regulation  4.2  Protection  of  High  Quality  Waters.   From  and  after  the 
the  date  these  regulations  become  effective,  waters  designated  by  the  Divi- 
sion in  Regulation  5.5  whose  quality  is  or  becomes  consistently  higher  than 
that  quality  necessary  to  sustain  the  national  goal  uses  shall  be  maintained 
at  that  higher  level  of  quality  unless  limited  degradation  is  authorized  by~ 
the  Division.   Limited  degradation  may  be  allowed  by  the  Division  as  a 
variance  from  this  regulation  as  provided  in  Section  4.6. 

Regulation  4.3  Protection  of  Low  Flow  Waters.   Certain  waters  will  be 
designated  by  the  Division  in  Regulation  5.5  of  these  standards  for  pro- 
tection under  this  section  due  to  their  inability  to  accept  pollutant  dis- 
charges.  New  or  increased  discharges  of  pollutants  to  waters  so  designated 
are  prohibited  unless  a  variance  is  granted  by  the  Division  as  provided  in 
Regulation  4.6. 

Regulation  4.4  National  Resource  Waters.   Waters  which  constitute  an 
outstanding  national  resource  as  determined  by  their  outstanding  recrea- 
tional, ecological  and/or  aesthetic  values  shall  be  preserved.   These 
waters  shall  be  designated  for  preservation  by  the  Division  in  Regulation 
5.5  of  these  standards.   Waters  so  designated  may  not  be  degraded  and  are 
not  subject  to  a  variance  procedure.   New  discharges  of  pollutants  to  such 
waters  are  prohibited.   Existing  discharges  shall  be  eliminated  unless  the 
discharger  is  able  to  demonstrate  that: 

a)  Alternative  means  of  disposal  are  not  reasonably  available 
or  feasible;  and 

b)  The  discharge  will  not  affect  the  quality  of  the  water  as 
a  national  resource. 

Regulation  4.5   Control  of  Eutrophication.   The  discharge  of  nutrients, 
primarily  phosphorus  or  nitrogen,  to  waters  of  the  Commonwealth  will  be 
limited  or  prohibited  by  the  Division  as  necessary  to  prevent  excessive 
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eutrophication  of  such  waters.   There  shall  be  no  new  or  increased  dis- 
charges of  nutrients  into  lakes  and  ponds,  or  tributaries  thereto.   Exist- 
ing discharges  containing  nutrients  which  encourage  eutrophication  or 
growth  of  weeds  or  algae  shall  be  treated.   Activities  which  may  result  in 
non-point  discharges  of  nutrients  shall  be  conducted  in  accordance  with 
the  best  management  practices  reasonably  determined  by  the  Division  to  be 
necessary  to  preclude  or  minimize  such  discharges  of  nutrients. 

Regulation  4.6  Variances.   A  variance  to  authorize  a  discharge  in 
water  designated  for  protection  under  regulation  4.2  may  be  allowed  by  the 
Division  where  the  applicant  demonstrates  that: 

1)  The  proposed  degradation  will  not  result  in  water  quality 
less  than  specified  for  the  class;  and 

2)  The  adverse  economic  and  social  impacts  specifically  re- 
sulting from  imposition  of  controls  more  stringent  than 
secondary  treatment  to  maintain  the  higher  water  quality 
are  substantial  and  widespread  in  comparison  to  other 
economic  factors  and  are  not  warranted  by  a  comparison  of 
the  economic,  social  and  other  benefits  to  the  public 
resulting  from  maintenance  of  the  higher  quality  water. 

In  addition  to  the  above,  the  applicant  for  a  variance  to  authorize 
a  discharge  into  waters  designated  for  protection  under  Regulation  4.3 
must  demonstrate  that: 

3)  Alternative  means  of  disposal  are  not  reasonably  available 
or  feasible. 

In  any  proceeding  where  such  variance  is  at  issue,  the  Division  shall  cir- 
culate a  public  notice  in  accordance  with  the  procedures  set  for  in  G.L. 
c30A,  §3.   Said  notice  shall  state  that  a  variance  is  under  consideration 
by  the  Division,  and  indicate  the  Director's  tentative  determination 
relative  thereto.   To  the  extent  feasible,  the  variance  proceeding  shall 
be  conducted  as  part  of  any  pending  discharge  permit  proceedings  pursuant 
to  G.L.  c.21,  §43.   In  any  variance  procedure,  the  burden  of  proof  rela- 
tive to  justifying  the  variance  shall  be  on  the  party  requesting  the 
variance.   Any  variance  granted  pursuant  to  this  regulation  shall  not 
extend  beyond  the  expiration  date  of  the  permit. 


PART  5   BASIN  CLASSIFICATIONS  AND  MAPS 

Regulation  5.1  Description  of  Contents.   This  part  sets  forth  the 
procedures  and  guidelines  the  Division  must  follow  in  classifying  the  waters 
of  the  Commonwealth,  and  the  classifications  themselves.   The  procedural 
rules  for  classifying  are  contained  in  Regulations  5.2  through  5.4.   Regu- 
lation 5.5  contains  maps  and  tabulations  identifying  the  assignment  by  the 
Division  of  each  segment  to  one  of  the  classes  set  forth  in  Part  3.3  of 
these  Standards,  the  designation  of  uses  and  associated  criteria  for  that 
segment  and  the  imposition  of  special  limitations  in  regulations  4.2,  4.3, 
and  4.4  to  that  segment. 
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Regulation  5.2  Designation  of  Uses.   In  determining  the  appropriate 
classification  for  a  particular  water,  the  Division  must  fulfill  its  stat- 
utory mandate  as  set  forth  in  Regulation  1.4  of  these  standards.   Wherever 
attainable,  the  Division  shall  designate  the  national  goal  uses  of  pro- 
tection and  propagation  of  fish,  shellfish,  aquatic  life  and  wildlife  and 
recreation  in  and  on  the  waters  in  classifying  the  waters  of  the  Commonwealth. 
In  determining  whether  the  national  goal  uses  are  attainable  for  a  given 
water,  the  Division  has  considered  limitations  imposed  by  natural  conditions, 
irreversible  artificial  conditions  and  the  availability. of  feasible  tech- 
nological treatment  methods  and  designated  the  optimum  number  of  beneficial 
uses  attainable  in  the  circumstances. 

Regulation  5.3  Other  Applicable  Standards.   Waters  classified. by  the 
Division  in  this  part  may  be  subject  to  additional  restrictions  pursuant  to 
federal  or  Massachusetts  statutes  and  regulations „  Where  such  additional  re- 
strictions are  known,  they  are  noted  in  the  classifications  in  this  part. 
Where  these  restrictions  impose  requirements  more  stringent  than  required 
under  the  Massachusetts  or  Federal  Acts,  e.g.  public  health  restrictions 
relative  to  water  supplies,  such  restrictions  shall  be  considered  and  applied 
by  the  Division  in  classifying  the  waters  to  the  extent  authorized  in  the 
Massachusetts  Act. 

Regulation  5.4  Fisheries  Designations.   For  inland  waters  certain  specif- 
ic criteria  become  applicable  on  the  basis  of  their  designation  as  a  partic- 
ular type  of  fishery.   Therefore,  inland  segments  are  designated  as  cold 
water,  seasonal  cold  water  or  warm  water  fisheries.   In  seasonal  cold  water 
fisheries,  criteria  for  cold  water  fisheries  apply  during  the  period  of 
September  15  through  June  30  annually,  and  criteria  for  warm  water  fisheries 
apply  at  all  other  times. 

Where  the  Division  determines  that  natural  conditions  prevent  the 
attainment  of  water  quality  capable  of  supporting  a  warm  water  fishery,  a 
use  designation  of  aquatic  life  has  been  made.   In  each  segment  so  designated 
in  Regulation  5.5,  the  criteria  for  a  warm  water  fishery  apply  for  all  con- 
stituents except  those  affected  by  the  natural  condition,  which  constituents 
shall  be  governed  by  the  most  sensitive  resident  species  as  determined  by 
the  Director  in  consultation  with  the  Massachusetts  Division  of  Fisheries 
and  Game. 

Regulation  5.5  Classifications .   For  the  purpose  of  applying  the  Massa- 
chusetts Water  Quality  Standards,  the  waters  of  the  Commonwealth  are  hereby 
classified  as  shown  in  the  following  tables  which  are  a  part  of  these  regula- 
tions.  Columns  1  and  2  of  the  tables  describes  the  segment.   Column  3  iden- 
tifies the  applicable  classification  of  the  segment.   Column  4  identifies 
the  use  or  uses  for  which  the  segment  is  designated;  (P&S)  means  primary 
and  secondary  contact  recreation,  (Sn)  means  seasonal  fishery,  (0)  means 
open  shellfishing  (R)  means  restricted  shellfishing.   Column  5  identifies 
the  applicable  provisions  of  Part  4  and  Regulation  5.3. 
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